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CHAPTER XXIII 

OPERATIONS FOR HERNIA 

By G. GREY TURNER 

History. — Operation for the radical cure of hernia is one of the oldest 
of surgical procedures, and man) methods have been emplo) ed 
Those known b) the names of their authors. Wood, Czemv, Annandale. 
Mitchell Banks, Ball, Maceuen, and Kocher, to mention onlv a few, 
described during the period 1876-90, haxe now mainly an historical 
interest Incidental!) , it is important to remember that a great deal 
of the detail of modem wound treatment has been evolved in con- 
nection with the radical cure of hernia The greatest advance m the 
operation resulted from Bassim's work, first described in 1888 The 
fundamental steps consisted in dividing the fibres of the aponeurosis 
of the external oblique sufficientl) to expose the whole of the inguinal 
canal, separating the sac from the cord to the highest possible point, 
transfixing and tying it at the neck, removing the sac, transplanting 
the cord, and suturing the conjoined tendon behind the cord to the 
inner surface of Pou part’s ligament This soon became the standard 
operation, and forms the basis of most methods at present in use 
Modifications have arisen from time to time, the most important 
being the Wolfler operation, similar in all respects to Bassim’s, except 
that the cord is not transplanted, and resembling the Bevan operation, 
which has a particular \ alue in the cure of congenital hernia in children 
with incomplete descent of the testis 

Halstcd, in 1890, modified the Bassim operation b) dividing, not 
on!) the external oblique, but also the internal oblique and transversus 
muscles and the transversahs fascia to a point 1 in external to the 
internal ring, forming a new internal nng external to the original one, 
transplanting the cord, which had been stripped of most of its vessels, 
and uniting all the divided muscular and aponeurotic structure* 
behind the cord, which thus came fo lie directl) under the skm 
Lockwood displaced the neck of the sac, after transfixion and ligation, 
high up under the transversahs muscle b) passing the long ends of the 
ligature through the trans\ ersalis and internal oblique muscle from 
within outwards, and t)ing the ends together on the surface of 
the internal oblique under cover of the aponeurosis of the external 
oblique Pol) a, m 1905,* realizing that recurrence takes place, if at 
all, at one of two points— (<i) at the lower angle of the canal or (6) at 
the entrance of the cord to the canal — adopted the Halsted method of 
resecting the redundant xessels of the cord, and displacing the latter 
To strengthen the weak spot at the lower angle of the canal he opened 
the sheath of the rectus for a distance of some two inches from its pubic 

• Cmlraal f Ci r, 1905 \o 9 xx* 
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attachment mobilized the muscle and sutured it to Poupart s 
ligament 

Thus during the last half century the root idea of Bassmi s operation 
has been accepted and such van at ions as have been suggested have 
had for their object the strengthening of degenerated structures 
Bassirn s operation is admittedly adequate where muscular develop 
ment is satisfactory e g in the ordinary oblique inguinal hernia of 
congenital t\ pe occumng in children or healthy y oung adults Wien 
the hernia is associated with or has resulted from weakness or 
degeneration of the abdominal muscles particularly of the conjoined 
tendon additional steps such as the overlapping of the external 
oblique aponeurosis the use of the rectus muscle or sheath or the 
employment of fascial sutures are indicated F specially is this the 
case in direct inguinal hemia 

From time to time surgeons have supplemented their efforts at 
radical cure by the use of metallic suture material In 1909 Lawne 
McGav in published an account of silver wire filigrees buried in the 
hernial sites where they are intended to remain and after incorporation 
with the tissues to act as barriers against recurrence The lapse of 
time is show ing that this plan has attained more success than has been 
acknowledged In their search for some yet better method Gallic 
and Le Mesuner experimented w ith strips of fascia lata used as sutures 
This yyas soon recognized as a new principle for it was proved that 
the strips become incorporated with the tissues and survive as a 
permanent addition to the architecture of the areas in which they arc 
employed Their first paper was published m 1924 and since that 
time the method has been subjected to an extensive world wide trial 
and is recognized as a great addition to the solution of the hernia 
problem • 

During the last few years there has also De^n a revival of interest 
in the old method of injection for the cure of hernia and this has been 
conscientiously subjected to further trial notably by Dehslc Gray in 
this country 

In every decade there are surgeons who become dissatisfied with 
the results of operations designed for the radical cure The winter of 
their discontent does nothing but good 5 or it iswel\ that the attention 
of the profession should be focused on those procedures which 
lacking the elements of nov eltv are too often treated w ith dangerous 
complacency But all who have looked into this question with 
unbiased mmds hav e had to idmit that the degree of non success 
which they deplore is often due to causes which are preventable 
Too often the operation for the radical cure of hernia is regarded as 
trivial or unimportant and left to enthusiastic but inexperience 1 
juniors who have often but a superficial knowledge of the anatomy 
of the parts concerned and a poor understanding of the essentials 
necessary for repair Lven with ample r know ledge, they often lack 
the technical skill which should be brought to every detail of this 
most important operation 
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The history of the operative management of hernia throughout 
the last half century has emphasized the fact that all hernias are not 
the same and that individual consideration is necessary in the 
management of a condition which is. often of great economic import- 
ance 

Methods available. — There are only two methods which hold out 
a prospect of permanent cure m hernia— open operation and injection 
The latter onlv requires mention in a work on operative surgery It 
has the one outstanding advantage that it is ambulatory and, in fact, 
many patients can continue to follow their occupation while undergoing 
treatment But it is limited to inguinal hernias that are completely 
reducible and can be efficiently controlled by truss From 8 to 12 
injections are required at weekly intervals Complications are few, 
but local inflammations and even peritonitis have occurred The 
recurrence rate is stated to be about 8 per cent No large series of 
cases appears to have been follow ed up over a period of sev eral years 

Principles of operation.— The principles underlying the radical 
cure of all hernias are the same namely, the complete isolation and 
removal of the sac, and the restoration and strengthening of that part 
of the abdominal wall through which the hernia has protruded To 
attain these objects verj numerous plans have been adopted and 
modifications are constantly being introduced, but the prospect of 
their success depends on the observance of these principles 

Indications for the radical cure of hernia. — In these da^s there 
are very few cases of hernia that need be refused operation Apart 
from the' inconvenience which hernia causes, the real danger is 
strangulation, w hich still claims a mortality of about 20 per cent , 
whereas the mortality of operations for radical cure is considerably 
less than 1 per cent This alone is a veiy cogent argument for 
operation An attack of strangulation, even if the patient recovers 
without surgical interference, is always an indication for subsequent 
operation, for this complication is very apt to recur With the 
methods of treatment now available diabetes, or renal and cardiac 
disease are no longer absolute contra indication* though they each 
require special measures to render operation justifiable The greatest 
barriers to success are ruptures of so great a size that the contents 
cannot be comfortably returned to the abdomen persistent and 
incurable cough, or advancing obesitj which cannot be controlled 
by diet 

In old standing cases it is necessarv to be sure that the herma is not 
just a cloak for some other disease which is the cause of symptom* 
the patient unwittingly attributes to his obvious encumbrance 
Tor instance, fat women with umbilical hernia often suffer from 
gall stones but invariably attribute their biliary attacks to the rupture 
Similarly , elderly men who hav e endured the mconv emence of a hernia 
for jears will often begin to think of a radical cure when symptom* 
w due to enlarged prostate become troublesome 
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The object of intervention.— In children and healthy young adults 
operation can be undertaken in the confident expectation that the 
hernia w ill be permanently cured In elderly and less robust members 
of the community and in those suffering from very large hernias 
operation may still be the best treatment, not only to remove the 
dangerous risk of strangulation, but to add to comfort and to promote 
well-being, but it cannot be undertaken with the same prospect of 
lasting cure These patients should be warned that if signs of 
recurrence become manifest they should report for advice Recurrence 
in the young adult usually justifies further operation In the more 
elderly it may be wiser to fall back on a properly fitting and well 
applied truss If the apparatus is used when the relapse first appears 
it will prevent deterioration of the condition and may enable the 
patients to fulfil those activities for which they are otherwise fitted 
In this way operation may be the means of exchanging a truly heavy 
burden for a manageable inconvenience 

The surgeon should hesitate to make rash promises about the 
prospects of radical cure The advantages of the operation have 
proved so great that its reputation can sustain the opprobrium which 
naturally attaches to an occasional recurrence 

Suture material for the operation.— Most surgeons now use cbromi- 
cized catgut No 3 being suitable for the deep sutures and No I 
for the other parts of the operation The Halsted school still use 
very fine black silk and there are an increasing number who follow the 
Kocher technique and use thin Chinese twist silk But surgical 
memories are short and it is apt to be forgotten that ever* now and 
again troublesome smuses follow the use of unabsorbable sutures 
Whatever material is used, it must be realized that the final success 
of the operation does not depend on the suture material but on the 
power of the tissues to unite To give them the best chance, accurate 
and close apposition w ithout tension is essential 

The use of living sutures introduced almost a new principle m the 
treatment of hernia * The method was verv carefully worked out by 
Galhe and his co workers in Toronto Their experiments showed 
that the lateral approximation of muscles to fibrous structures results 
in only a feeble union by scar tissue They found that living auto- 
genous sutures of fascia or tendon survived and became permanently 
incorporated with the tissues They used this method m certain types 
of hernia especially the direct, umbilical and ventral hernias and 
recurrent cases The sutures are cut from the fascia lata or from the 
external oblique bordering the mgumal canal When the fascia of 
the thigh is employed it is exposed by a long incision on the outer side 
The strips are about 10 in long and one quarter of an inch wide and 
in an ordinary case two or at most three suffice The gap left iit the 
fascia is closed whenever possible, but little inconvenience has followed 
when this has not been done, provided, of course, that the skin incision 

» Gillie and Lc Sfesuno- Bril Jaunt Sttrg , IS2) xu 2S9 • 
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is carefully sutured Occasionally a large bulging liemn of the \ astus 
extcmus has developed and caused alarm To avoid this sequel 
when the fascial wound cannot be closed, the edges should be drawn 
as near together as can be accomplished without tension and then 
fixed to the underlying muscle by a few points of suture Several 
special instruments have been devised for cutting the strips sub- 
c > terns are said to be satisfactory The Strips 



Fig 501 — The repair of ventral hernia with sutures of fascia lata The first 
suture approximates the recti m their sheaths 
This a id l! e follow mg ( s' rc are rr«Ir an bv permit 010/ Trof Giflif from h s article 1 (lie Ilrl ih 
Journal of Surgery IJ 1 1 1 ho W '“''9 

must be fixed bj catgut or silk through the large eve of a round needle 
and the extremity should be tied with a ligature to prevent fraying 
It is more convenient to thread the strips before the opposite end 
is cut away from the tlugh It is convenient to have one worker 
cutting the stnps from the thigh opposite to the hernia and handing 
them ready threaded to the operator These sutures are sometimes 
used in place of catgut or other material for approximation of the 
muscles, in routine operations for hernia or they may be employed 
to supplement ordinary sutures whether of catgut or silk Where the 
edges cannot be approximated without great tension, or where there 
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are apertures in muscles or fibrous structures as in some cases of direct 
or ventral hernia the fascial strips are used to make a sort of lattice 
work between the tissues and across the apertures so that the htter 
are protected by a mesh of intern oven and interlaced strips, as show n 
m the diagrams copied from Gallie s original article {Figs 501 502 ) 
Running sutures are used and some form of lock stitch is employed 
ever} third or fourth bite because of the slippery material The final 
.stitch must be securely fixed by an independent suture ligature of 



Fig 502 — The second layer of sutures has been inserted and fixed 

catgut Similar care must be taken to attach one suture to the next 
if a particularly long lace is required for darning In the hands of the 
originators and indeed m others who hate reported cases * the results 
have been very satisfactory But it must be stated emphatically 
that fascial sutures are only adjuncts m the radical cure and do not 
compensate for want of care in carrying out every detail of the open 
tion In 1930 Gallie and Le Mesunerf reported a senes of nearly 
200 cases v\ ith only G know n failures ’tfanj of the cases supplied the 
severest possible test for among the first 50 there were soldiers 
suffering from recurrence after one two and sometimes three operative 
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attempts at radical cure There w ere also \ entral and inguinal hernias 
so enormous as to be almost unbelievable and several were tn patjents 
suffering from chronic bronchitis and asthma m \\ hom the hernia had 
recurred after the operation because of uncontrollable cough Tins 
rdsutrwS indicates the sort of case in w Inch these sutures can be most 
usefully employed Though they have largely superseded the use of 
wire filigree the latter has still a field of usefulness 
The Filigree double method — On general principles it is unwise to 
bury unabsorbable foreign bodies m the tissues N onetheless silv er wire 
filigrees (size 2S s \\ g ) have been used to reinforce the hernial region 
and have seldom caused trouble In the last edition of this work, it 
was stated that the fascial suture method had entirely superseded the 
filigree but time has shown that the wire support may occasionally 
be used with success when the fascial suture lias failed Cases have 
now been watched over a period of many years and the results for 
radical cure have been very satisfactory In only very few instances 
has the filigree worked loose or had to be removed At the Dread 
nought Hospital (Greenwich) the method has been continuously in use 
since its introduction by Lavvrie McGav m thirty five years ago * 

Tech itquc — The operation should be carried out under spinal 
anesthesia as perfect relaxation and abdominal quietude during the 
immediate post operative period are essential Very strict asepsis 
must be observed Hie canal is freely exposed ancl the sac dealt 
with as in other types of radical cure A bed must then be prepared 
for the filigree over the structures forming the posterior wall of the 
canal If the transversahs fascia is intact it forms the best foundation 
but any rents in it should be repaired and loose tissue in the neighbour 
hood drawn over it The lower arched fibres of the internal oblique 
and the outer border of the rectus are defined so that the edge of the 
filigree can be slipped beneath them A filigree must be selected 
which will cover the whole of the posterior surface of the canal and 
will lie flat without any tilting of its edges It should fit so snuglv 
that fixation by suture is unnecessary The oblique muscle and 
sometimes the rectus are then sutured to Poupart s ligament behind 
the cord and this sufficiently holds the filigree in position After 
replacing the slack of the cord in the scrotum the superficial filigree is 
placed over the sutured muscles so that its lower end extends well 
below the deep filigree 1 e further towards the pubes This filigree 
is kept m position by suturing the external oblique over it using the 
overlapping method when possible Much care is taken to approximate 
both the deep fascia and the si m The patient must he very 
quietly for the first few days Occasionally a collection of serum 
forms at the outer end of the incision but it can be safely evacuated 
and wall not delay healing for long Three v, eeks should be spent in 
bed and heavy work should not be resumed sooner than four months 
after operation f 
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Preparation for operation— There can be no excuse for operatin'* 
on hernia without pjoper examination and necessary preparation fort 
apart from strangulation, there ought to be no urgency The causes 
of even slight cough should be sought and treated, for this may 
make a great difference not only m convalescence but to ultimate 
success Abdominal distension must also be overcome In very 
large hernias, the patient should be kept m bed for a few days with 
the head low, and high blocks under the foot end This not only helps 
to reduce the size but gets the patient accustomed to lying on the back 
and tolerating the addition of all or part of the hernial contents to 
the abdomen 

Special care should be taken in the skin preparation, as the region 
of the groin is apt to harbour dirt and infection, and the skin is often 
moist and may be affected by intertrigo The same remarks apply to 
umbilical or ventral hernia in which folds of skin and deep sulci are 
concerned In inguinal and femoral hernia it is wise to indicate the 
side to be operated upon by a cross or other mark on the thigh or 
elsewhere, to prevent the mistake of operating on the wrong side 

Anaesthesia. — For routine work, and in most cases careful general 
anaesthesia is efficient and convenient, but there are many cases in 
which local anaesthesia is indicated, and especially those complicated 
by strangulation There is no hernia, however large which cannot be 
operated upon under local infiltration combined with regional anaes- 
thesia, though it requires patience and care and consumes a good deal 
of time The operation takes longer, and those who have been 
operated upon by both general and local methods sometimes complain 
of the after pain of the latter Spinal anesthesia is equally efficacious 
but has its own special risks 

OBLIQUE INGUINAL HERNIA 

Bassini’s operation. — This operation has yielded such uniformly 
good results in the hands of so many surgeons the world over that it is 
properly regarded as the standard method to be employed unless 
there are some special reasons for adopting some other plan The 
steps of this operation may be thus epitomized (1) exposure of the 
whole canal by an adequate incision through skin and subcutaneous 
tissues , (2) division of the external oblique muscle from the external 
nng to a point well above the level of the internal ring , (8) identifica- 
tion and opening of the sac with treatment of contents (4) separation 
and isolation of the sac to the highest possible point, which ought to 
be well above its neck , (5) ligature and removal of the sac , (0) the 
formation or reconstruction of the posterior wall of the canal by suture 
of the lower edge of the internal oblique and transversals muscles and 
conjoined tendon to the inguinal (Poupart’s) ligament, behind the 
cord , (7) repair of the external oblique muscle, the margins being 
overlapped if the structure is at all lax , (8) careful suture of the skin 
together with the whole depth of subcutaneous fat 
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Technique — An incision is made parallel with Poupart’s ligament, 
«tnd i m above it, from a point just above the spine of the pubis to a 
point an inch or so external to the middle of Poupart's ligament In 
\ erj stout subjects the incision must be much longer, depending upon 
the amount of subcutaneous fat It is carried throughout its whole 
length down to the aponeurosis of the external oblique, exposing 
and dividing at right angles the superficial external pubic and super- 
ficial epigastric vessels, which must be secured On exposure of the 
aponeurosis, its fibres are seen to be parallel with the incision, 
separating below and medially to form the external nng The 
aponeurosis is divided with a sharp scalpel m the line of itb fibres, 
starting from the external ring The two flaps are dissected bach,* 



Fig, 503 — Radical cure of left inguinal hernia aponeurosis of external oblique 
incised, exposing conjoined tendon and 1I10 hypogastric nerve 


the upper one so as to expose the conjoined tendon for a depth of J in , 
the lower to expose the upper grooved surface of Poupart s ligament 
In reflecting the upper flap, care must be taken to recognize and 
safeguard the 1 I 10 hypogastric nerve, which runs on the outer surface 
of the conjoined tendon, parallel with and 1 m from its free edge 
This nerve, if divided or caught m a suture might give rise to pain 
during convalescence The conjoined tendon (internal oblique and 
transversahs) is now seen arching over the cord from above downwards 
and inwards (Tig 503) The attachment of the lower fibres of the 
muscles to Poupart’s ligament m the outer part of the incision must be 
carefully preserved The ilio-inguinal nerve is defined and safeguarded 
The cord and hernial sac are exposed at the inner end of the incision as 
they pass towards the scrotum If the sac is occupied, it may form a 
bulky mass, but if empty and thin it maj scarcely add to the size of 
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the cord The cord with the sac is then lifted out of its bed and the 
position of the vas and the main vessels defined The sac is now 
exposed by incising or separating the coverings with the dissecting 
forceps The cremaster muscle vanes very much in bulk and strength 
as a rule its fibres can be separated but they may hav e to be incised 
The sac hav mg been found is caught in forceps and the process of 
separation from the structures of the cord is commenced This can 
usually be done easily with dissecting forceps aided by gauze stripping 
If the sac is \ ery adherent it is more easily manipulated if opened and a 
finger introduced into its interior If it is very bulky because of its 





F g 504 Rad cal cure of left ingu nal hernia sac solated and transfixed 
preparatory to 1 gature Wh 1 this tep s be ng carr ed out the sac should 
be held taut and the 1 gature should b placed at the h ghest poss ble po nt 
In th s figure the sac is not suffic enUy on the stretch and the ligature s 
not h ” h enough 

contents the latter are better returned to the abdomen before further 
separation is attempted The contents may be adherent and bands may 
have to be exposed and di\ ided care bein^ taken to apply ligatures to 
any bleeding structure that is to be returned to the abdomen On 
the other hand broad areas of bowel may be adherent to the sac and 
will have to be very carefully separated with scissors The contents 
may be free so far as the body of the sac is concerned but may be 
adherent all round the neck and cannot be reduced until released 
\ ery firm adhesions of bowel to the fundus of the sac may be dealt with 
by cutting away a portion of the sac and leaving it attached to the 
bowel to be returned to the abdomen with it After the sac is com 
pletely emptied its separation is continued If the fundus verv 
densely adherent to the structures of the cord it may be cut off and 
left attached to the latter This plan was devised by A E Barker 
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and is sometimes advisable as it a\ oids the hemorrhagic oozing and the 
risk of hematoma that may follow the separation ila\ ery adherent 
sac The fundus hav mg thus been freed the surgeon takes the sac 
m his hand and makes strong traction at the same time using gauze 
stripping to clear the parts about the neck In this way it is isolated 
to the highest possible point Care must be taken not to injure the 
deep epigastnc artery which is often seen on the inner side of the neck 
if the separation has been sufficiently thorough The neck of the sac 
is transfixed with a ligature of No 1 chronucized catgut This is 
securely tied around one half and then around the whole The sac is 
now cut away and, if it has been ligatured sufficiently high up the 
stump will retract into the cellular tissue without leaving the funncl- 



Fig 5°5 — Pouching of sac beneath epigastric vessels 


shaped depression which might encourage recurrence When the neck 
of the sac is very wide it is difficult to prevent the abdominal contents 
slipping dowm while the suture ligature is being passed This 
may be overcome by twisting the sac at its neck belore applying the 
ligature If the neck of the sac is torn during separation or ligature it 
may be better to catch the edges of the hole m artery forceps, to cut 
away the remainder of the sac, and then to close the peritoneum by a 
continuous suture as m laparotomy Sometime^ there i» an extension 
of the sac which passes beneath the epigastric vessels and may be 
prominent to their inner side (Tig 505) ^ Such an extension must be 
removed with the sac as it may' otherwise be a cause of recurrence 
The sac having been securely dealt with, the next step is to prepare the 
parts for the insertion of the deep sutures 
The vas and cord are held out of the way with a retractor or a pair 
of ring forceps, and the edge of the lower border of the internal oblique, 
conjoined tendon and Poupart's ligament are systematically cleared 
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Fig 506 — Radical cure of inguinal hernia cord held aside suture of conjoined 
tendon to upper surface of Poupart s ligament 

of fat The internal oblique and conjoined tendon are then sewn 
down behind the cord to the upper grooved surface of Poupart s 
ligament by sutures of chromicized catgut No 8 (Figs 50G and 507 ) 
The upper suture is applied so as to leave room for the cord to pass 
without pressure and the greatest care is taken that the needle, in 
picking up Poupart s ligament does not injure the femoral or epigastric 
vessels or lacerate this rather delicate structure A half circle round 
needle 1 e not a cutting needle should be used The sutures are 
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inserted from above downwards and the first step is to place the tip 
of the forefinger beneath the edge of the upper border of the canal 
which, at this point, wall be the internal oblique. The point of the 
needle is inserted half an inch away from the edge of the muscle and 
is passed completely through the muscle on to the finger, which 
protects the peritoneum and the epigastric vessels. In this way a 
workman-like hold of the structure is secured. The ilio-hypogastric 
nerve must be avoided. The point of the needle is then introduced 
behind Poupart’s ligament and this structure is lifted away from the 
underlying vessels before the needle actually penetrates. In this way 
the vessels are kept out of harm’s way. The suture at the extreme 
inner end of the canal is very important as it is at this point that 



Fig. 508, — Radical cure of inguinal hernia : suture of aponeurosis of external 
. oblique by overlapping. 

recurrence is most likely to appear. Some surgeons try to include 
the periosteum of the pubic bone in this stitch. All the sutures should 
be placed before any are tied but, even so, in bulky patients it may be 
better to commence placing the sutures at the pubic end and work 
outwards. It is essential that the suture be placed exactly at right 
angles through the two structures, so that as little damage as possible 
may be done, and that the suture be not tied so tightly that the tissue 
held by it is strangled. All that is required is uniform apposition 
without tension. Five to eight of these sutures are usually sufficient. 
When the internal oblique is lax an additional stitch may be placed 
external to the cord. The cord is allowed to fall back on the sewn-down 
conjoined tendon, and the aponeurosis of the external oblique is sewn 
up with interrupted sutures of No. 1 chromic catgut, usually with 
overlapping. (Fig. 508.) The reconstructed external ring must not be 
too tight. The wound is closed without drainage after the most careful 
hjemostasis. It is important that the depths of the subcutaneous 
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tissue should be brought into good apposition and for this purpose 
three or four of the skin sutures should be carefully passed so is to 
include its whole thickness The extreme skin edges can then be draw n 
together with fine intermediate sutures It is especially important 
that the cord at the inner end of the incision should be protected bv 
subcutaneous fat 

In young healthy subjects this operation carefully earned out in all 
its details probably yields as high a proportion of radical cures as it 
is possible to obtain In older subjects or in those with poor muscles 
or when the postenor wall of the canal is very wide or the parts do 
not come into apposition without tension the results cannot be 
expected to be as satisfactory and it is this group which accounts for 
such a proportion of recurrences as to lead some surgeons to discredit 
the Bassim operation In these cases catgut sutures may be usefully 
supplemented by continuous fascial sutures either cut from the edge 
of the external oblique or from the fascia lata 

Modifications are all of a minor order and all of them retain the 
main principles of exposure of the inguinal canal by dividing the 
external oblique aponeurosis the ligature and removal of the sac at 
the highest possible point and the reconstruction of the canal by 
suture of the conjoined tendon to the deep surface of Poupart s liga 
ment The chief modifications concern displacement of the neck of 
the sac after ligature transplantation of the cord closing the upper end 
of the canal round the cord the use of the rectus muscle or sheath to 
strengthen the lower end of the canal and overlapping the flips of 
external oblique aponeurosis Barkers modification (leaving the 
fundus of the sac attached to the cord) has already been mentioned 
(p 1052) 

Displacement of the neck of the sac — After the sac has been tted 
the ends of the ligature may be threaded on a needle and passed 
through the muscles from within outwards at a point an inch above 
and external to the ring The ends of the ligature are then tied on 
the outer surface of the muscle In this vva\ the ligatured stump 
is displaced upwards and inwards 

Remaxal at the veins of the cord — To dimmish the bulk of the cord 
some surgeons systematically remove the veins and this was an 
essential feature of the original Halsted operation Atrophv of the 
testicle not infrequently resulted The method should not be used 
unless there 13 a co existing varicocele or the veins are particularly 
bulky A leash of veins should always be left with the vas 

Transplanting the cord — It is the general opinion that in operating 
on infants and especially on cases of hernia associated with imperfect 
descent of the testis the cord should not be transplanted (i e placed 
in front of the sutured muscles) and this is the custom generally vv ith 
the round ligament in inguinal hernia m women In all other cases 
the cord is transplanted by most surgeons 

In the British Isles the original Bassim method of transplanting the 
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cord between tlie sewn down internal oblique and the aponeurosis of 
the external oblique is the rule Halsted s tr implantation between 
the aponeurosis of the external oblique and the shm is not often done 
and appears to be of no ad\antage When the muscle^ are \ ery lax 
the extetnal oblique miy be oaerlapped and fixed bv suture Tins 
may be done from above downwards or from below upwards the 
cord being left in the Basstni position (r ig 'JOS ) 

Torek maintains that the sac comes dow n betw een the \ as and the 
spermatic vessels which meet at an angle at the internal ring and to 
secure radical cute he separates the v as and cord w idely and sew s the 
conjoined tendon down to Poupart s ligament between them making 
the vessels come through at the upper end of the canal and the vas 
at the low er The low er end of the canal is reinforced bv suturing the 
rectus muscle in its sheath to Poupart s ligament 

Philip Turner s* operation differs in man) respects from Bassmi s 
Accepting Hamilton Russell s theory f that all hernial sacs are con 
genital he adopts a method which lie states was independently 
suggested by G L Cluene } His incision is rather higher than 
Bassini s and after exposing the external oblique aponeurosis he 
identifies the upper margin of the external ring and incises the 
aponeurosis in the direction of its fibres starting a hnger breadth 
above the centre of Poupart s ligament and terminating 4 in short 
of the upper margin of the external ring thus preserving the inter 
columnar fibres Through this opening the sac is separated from the 
cord after retraction of the conjoined tendon upwards and inwards 
with a blunt hook The sac is sepirited at the site of exposure 
then the lower end is freed and finally the upper end The sac is 
pulled down so as to expose the neck which is transfixed tied with 
catgut and divided The ligature is cut short the stump retracting 
behind the internal oblique without being secured to the muscle No 
attempt is made to suture the conjoined tendon to Poupart s ligament 
a step which Turner considers unnecessary unless there is secondary 
muscular vv eakness The incision in the external oblique aponeurosis 
is closed with a continuous catgut suture and the incision in the skm 
is. sew n up 

Cecil P G Wakelev § advises that the fascia transversahs should be 
sutured to Poupart s ligament and the lower flap of the external 
oblique to the transv ersalis fascia the operation is then completed 
by the suture of the edge of the upper flap of external oblique to the 
lower flap behind the cord Because it is impossible for muscular 
tissue and tendon to unite no attempt is made to suture the con 
joined tendon to Poupart s ligament 
Dressing and after treatment — -The dressing should be anchored 
o\ er the low er end of the in aion w ith a silkw orm stitch Wool and a * 

* Inguinal Hernia 1919 London Churchill 
1 Law it law 1 1313 1902 i IMS 1994 727 

Brit Vr4 Jour* 1907 ii I3S9 
} Laurel JUy 4 1940 1 6' v> 
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spica bandage should be applied m all cases as the patient needs this 
support during the stage when there may be vomiting and coughing 
Retention of urine during convalescence does not seem to be nearly 
so common as formerly If the patient is ignorant of the possibility 
and is treated with an easy confidence and assurance, the catheter w ill 
probably not be necessary If wound healing is satisfactory the 
patient may be allowed out of bed during the third week and may 
begin to walk during the fourth Occupations not involving strain 
or long standing may be resumed m five weeks but laborious work 
should not be started until three or four months after a satisfactory 
operation and wound-healing 

Complications and sequels. — Heematoma of the cord may give 
rise to a hard mass or nodule which is always mistaken by the patient 
for a recurrence, causing much disappointment and anxiety Beyond 
a suspensory bandage no special treatment is necessary, but it may be 
several weeks before absorption is complete JErocelc — On veiy rare 
occasions the area from which the sac has been removed becomes 
occupied by imprisoned air This will always safely absorb but if the 
process is unduly slow the air may be removed by aspiration 
Hydrocele may occur but is not nearly so frequent since surgeons 
have given up removing the veins of the cord When it occurs it 
should not be hastily interfered with Tapping and the use of a 
suspensory bandage often bring about cure Atrophy of the lesttcle 
and painful testicle only occur when the blood supply of the organ 
has been interfered with either by removal of the veins or their 
obliteration following thrombosis which may be a rare sequel to 
the inevitable handlmg during operation Painful scar is another 
but fortunately rare sequel The cause is obscure and the condition 
does not yield to local treatment Most benefit follows physiotherapy 

The operation to be employed af various ages. — In this matter there 
are no definite criteria A useful working rule is as follows — Up 
to two years of age the sac is separated and ligatured off as high as 
possible without dividing the external oblique One or two sutures 
may be used to draw the external ring together if the hernia has been 
very large Between two and twelve years, the external oblique is 
divided over the canal so that the sac can be isolated and ligatured 
off at the highest possible point and the conjoined tendon is sutured 
to Poupart's ligament superficial to the cord, 1 e without displacing 
it After twelve years of age, the Bassim operation is always 
employed 

Double inguinal hernia. — It has been suggested that there is a 
greater risk of recurrence when operations for double inguinal hernia 
are carried out at the same sitting, and there is-some statistical evidence 
in support of this contention It is probably quite safe to do the double 
operation simultaneously in children, but in adults the temporary 
rigidity of the parts about the sutured canal results in more strain 
being thrown upon them by vomiting, coughing or post-operative 
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distension If only one side is dealt with at a time the intact side w ill 
be more elastic and will carry some of the strain and in this ua\ 
relieve the operated side It appears to me that this ib reasonable 
and I have recently adopted the practice of dividing the operation 
It is logical to allow a sufficient time for consolidation to be completed, 
and the interval should not be lebS than from 4 to 0 weeks It is 
important to be assured that no chest complication has occurred in 
the interval and this should not be overlooked even after a local 
an-esthetic 

Operations in children. — It is often a help to raise the pehis with 
a small sandbag or cushion beneath the buttocks The only special 




Fig 509 — Method of isolating sac in congenital hernia 

• 

difficulty is to identify and isolate the rather delicate sac The 
subcutaneous tissue is often so plentiful that an ample incision is 
necessary to expose the region of the external ring The structures 
of the cord are often spread out over the sac and great care must be 
taken not to tear the \ as or the vesselb If there is difficulty in finding 
the margin of the sac it is better to incise in a direction parallel with 
t/ie cord w hen the sac w ill c\ entually be opened and a finger can be 
introduced into its interioi as a help in separation If the sac is of 
the congenital tvpe it must be divided above the testicle The lower 
part is left to form a tunica vaginalis but it is not necessarv to close 
it by ligature or suture The upper part is separated and ligatured off 
(rig 509) 

Hernia with imperfect migration of the testicle. — When this 
condition ib encountered before the age of 10 or 12 it is probably best 
not to interfere surgically, as the grow th of the hernia may' encourage 
descent of the testicle Of course strangulation or attack* of pain 
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or great increase m size would mike operation imperative Should 
operation be called for the hernia must be dealt with is described 
After the isolation and removal of the sac it may be possible easily to 
mobilize the testicle so that it can be placed in the scrotum when it 
must be dealt with as described elsewhere (p 2174) When operation 
for the hernia must be earned out in very young children and the 
testicle is small and delicate it is probably better merely to deal 
with the hernia and to leave the testicle in its abnormal position 
either for a trial of hormone treatment or to be dealt with by operation 
some time between 12 and 14 years of age if it has not descended 
naturally in the meantime When operating great care must be taken 
not inadvertently to remove the testicle w ith the sac In older chil 
dren and adults the radical cure can be combined w ith the operation 
for the testicle usually by the Keetley Torek method 

Operations for bubonocele — In this condition there may be no 
proper sac merely a general or localized bulging of the peritoneum 
either external or internal to the deep epigastric artery or both It is 
then only necessary to separate the bulging portion from the muscle 
edges and to invert it towards the abdomen closing the canal by 
suture of the conjoined tendon to Poupart s ligament Wien not too 
tense the external oblique should be ov erlapped 

Operation in the female The external oblique should always be 
divided o\er the length of the canal The sac mav be so closely 
incorporated with the round ligament that it may be very difficult to 
separate them in these circumstances they maj safely be ligatured 
off together In other cases the sac can readily be identified and 
separated from the ligament After dealing w ith the sac the conjoined 
tendon is sutured to Poupart s ligament superficial to the round 
ligament and the canal is completely closed by careful suture of the 
external oblique When the sac descends into the vulva it is often 
difficult to separate and there maj be a good deal of venous 
haemorrhage as a result In such cases it maj be safety cut across 
at the upper part of the vulva leaving the fundus m situ The part 
of the sac left behind becomes obliterated 

Sliding hernia — In this variety the mesentery of the contained 
bow el is incorporated w ith the sac so that w hat w ould be the postenor 
wall of the sac is occupied by the extrapentoneal tissue carrvmg the 
mesenterv with its vessels On the right side such a hernn mav 
contain the caecum with part of the ascending colon and the tormina 
tion of the ileum and on the left some part of the sigmoid The 
separation of the mesentery from the cord is usually a matter of 
considerable difficulty and involves the n«k of injurv to mesenteric 
vessels \s a rule the surgeon must be content to remove only a 
portion of the sac and the remainder with its contents is then 
returned as far as possible into the peritoneal cavity or into the extra 
peritoneal tissues The canal must then be closed m the usual wav 
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Quite often the opening in the peritoneum after part of the sac has 
been remo\ ed cannot be ligatured in the ordinary wav but must be 
closed by a continuous suture Fortunately the neck of the sac in this 
% anety of hernia is alw ays w ide and there is little risk of strangulation 

Unusual contents of the sac. — Except for the appendix, any part 
of the viscera found in a hernial sac should be returned to the abdomen 
Every effort should be made to reduce omentum, but sometimes it is so 
diffusely adherent and so much hypertrophied that it cannot be separ 
ated or returned to the abdomen In these circumstances it may have 
to be remov ed Great care must be taken in ligaturing off omentum, as 
many serious accidents have occurred from the retraction of large 
vessels It should be taken up in small sections and should not be 
divided too close to the ligatures Catgut should be employed as a, 
sort of chronic inflammation, ' omentitis ’ (epiploitis), has sometimes 
followed the use of silk 

The appendix in the sac — If the part of the ciecum from which the 
appendix arises is also in the sac, it is best to remove the appendix 
The same may be said if the crccum can easily be drawn down into the 
sac exposing the base of the appendix No attempt should be made 
to remove the appendix unless its attachment to the ciecum can be 
easily exposed If the appendix is not to be remov ed, care must be 
taken to avoid damaging it by forceps 

The bladder in the sac — This is most frequently found in direct 
herrua, but it may occur m the oblique \ anety In either case it is 
commonest m those who are obese or extremely flabby Very rarely , 
a portion of the peritoneum covered bladder may be a free content of 
the sac, but much more usually it bears an extrapentoneal relationship 
to the inner side of the neck and is usually exposed when the latter is 
being isolated preparatory to ligature It appears as a rounded mass 
of fat which does not easily separate from the sac On opening into 
this fat, the muscular fibres of the bladder may be seen It is a good 
rule to remember that if the neck of the sac cannot be cleared by gauze- 
stnppmg the bladder is probably adherent In such circumstances no 
attempt should be made to separate the viscus but the ligature should 
be applied below it If the bladder is inadvertently injured the tear 
must be closed by suture and it is better to bring a small rubber dram 
from the site out of the inner angle of the parietal incision 

Eipomata of the sac. — These tumours are not infrequent, though 
there is usually nothing to indicate their presence before operative 
exposure They are soft elongated masses of fat with a pedicle attached 
abov e the lev el of the internal ring As a rule they are noticed w hen 
clearing the sac and are very easily separated from it and from the 
cord They should always be remov ed either with the sac or after the 
latter lias been dealt with The small leash of vessels which ran in the 
pedicle requires ligature In long-standing hernias fibromata ma\ be 
found in the sac wall, usually near the fundus , cysts of various sorts 
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also occur. These conditions are of .academic interest and will usually 
be removed with the sac. 


Injury to the > as.— This may be cut cleanly through or torn, or a 
section may actually be removed In all but old men it should always 
be repaired If frayed or irregular, the ends must be cut clean!) 
across they can then be approximated and held together by a couple 
of fine catgut stitches passed through the cellular tissue which forms 
a sheath for the structure Some surgeons advise that a fine stitch on 
a straight needle should be passed into the lumen of either end for a 
short distance to ensure that the channel is united end to end 


Injury to the femora! artery or *cin. — These vessels ha\c been 
punctured during the passage of the deep sutures and h.emorrliage or, 
later, traumatic aneurysm has sometimes been the result A cutting 
needle may produce quite an appreciable w ound in the \ esscl w all The 
accident is immediately followed by the escape of blood which rapidly 
spreads in the cellular tissue. The proper treatment is to w ithdraw the 
needle at once and to apply firm pressure to the site for about five 
minutes. As a rule this suffices to arrest the h.emorrliage. If it dot's 
not do so, Poupart’s ligament must be strong!* retracted downwards 
and the injured vessels exposed b\ stripping iw a\ the cellular tissues. 
The puncture can then bo sutured with i small rounded needfe (sue!) as 
K used for cleft palate) An additional stitch in the adventitia may' 
be ncccssars A hole in the \cin wall is best occluded by a lateral 
ligature of fine strong silk . catgut docs not take a sufficiently secure 
bite 


Results, i Mortality —Tins is \cry small, ami in the hands of trained 
surgeons is considerably less than 1 per cent Coley and his co-workers, 
ude tttfra had a mortality of only 0 15 per cent in 3,858 operations 
Coley and Hoguct, reporting their results at the Hospital for Ruptured 
and Crippled, New York, from January, 1891, to January, 1918. 
anal) sod (> duo operations * In 5,818 oblique inguinal hernia case** the 
results were — 


lit the male (‘>7 percent tinder 15) 

In the female (children) 

„ „ (adults) 

\\ itlt unde trended testis 
The result-, following tvpos of operation were •- 

Hamlin 

Cord not transplanted 
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As so many of thc'-c cases are chtldre*n, the results are better than 
could lie expected m an adult scries Torek t reports 2 recurrence w 
6 00 cases operated upon by his method. 
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Battle found that 85 per cent of recurrences occurred w ithin tw eh e 
months He stated that the three causes of recurrence were — 

(1) Incomplete removal of sac 

(2) Advanced condition of secondary weakness m elderlv patients 

(3) Trauma or faulty technique 

He found that in TO? recurrent cases, suppuration had occurred in 
only 22 

Cecil P G Wakeley f gar e the results of a follow up of 1,140 opera- 
tions for inguinal hernia which showed a recurrence rate of 5 4 per 
cent among 851 cases traced Considerably lower and also much 
higher recurrence rates (Max Page, 20 per cent ) have been reported 
by British surgeons but 5 per cent probably represents the average 
results m across section of inguinal hernia at all ages and of all ty pes In 
children, recurrence ought to be practically non existent and in healthy 
young adults up to 30 it should not be more than 2 per cent , but much 
higher figures must be expected in older patients For accurate 
statistics the cases should be divided into age groups 
The results of operations for recurrence are \ ery disappointing, and 
m Wakeley ’s senes (loc at ) further recurrence appeared in no less than 
88 0 per cent There is no doubt that the best chance of cure lies in a 
properly executed first intervention 

These considerations emphasize the significance of the operation 
for lvcrnia, which must always be classed as one of the most important 
in surgerv It should neve’r be undertaken without great attention 
to all the details, and it is grossly unfair to the patients to hand these 
operations ov er to junior surgeons without careful supervision 

DIRECT INGUINAL HERNIA 
The attempt to cure direct mgumal hernia is of comparativ ely recent 
date The condition is acquired as the result of muscular degeneration 
of the internal oblique and transversahs, while generally the aponeurosis 
of the external oblique has lost much of its tone In some few cases 
the sac actually passes through a hole m the conjoined tendon The 
■axt, Iws to tot wifrts swJfc wf tot dtep tp’.gastot v tsstW iwd vs wot tartly 
associated with an oblique inguinal sac Often it is nothing more than 
a bulging of the peritoneum, but so relaxed are the structures thit the 
bladder is often found in association with the sac and must always be 
looked for 

The usual Basstni s incision is made, and the aponeurosis of the 
external oblique divided in the direction of its fibres The two flaps 
are turned back, the low er until the upper groov ed surface of Poupart s 
ligament is cleared the upper so as to expose not only the conjoined 
tendon for a width of an inch but also the sheath of the rectus abdo- 
minis in its lower two indies The sac is then cleared and carefully 
defined, and the presence or absence of an associated oblique sac 
verified The cord will be found external to (in front of) the sac, and 

* Laneei JWi li w»l 
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is usually easily separated If there is a double sac, direct and indirect, 
it may be necessary to ligature and divide the deep epigastric vessels 
or it may be possible to raise them and, bv passing a pair of pressure 
forceps behind them from above, to lay hold of the direct sac and 
withdraw it behind the vessels to the outer side, thus converting the 
sacs into a conjoint oblique sac It is said that this manceuv re lessens 
the risk of damage to the unnar) bladder , it is certainl) the best plan 
when there are two definite sacs The neck of the sac is often \tr\ 
wide, so that it maj be impossible to transfix and tie m the ordinary 
way , in such a case it should be opened the contents reduced (the) 
are rarel) adherent) and the edges trimmed so that they may be 



Fig 510 Radical cure of direct inguinal hernia Internal oblique aponeurosis 
exposed and area of flap from rectus sheath marked by dotted fine 

(Me| r *lii rd \ 1 j*m 1 in 1 Mr f r Ony Knn'i J 

united b> a running xutun in the wav that the peritoneum is clo-ed 
after laparotom) The cord is field aside and sutures arc applied 
to close the gap in the musculo-aponeurotic wall It will be found 
impossible in mam cases to form a sufficient barrier In a simple 
suture of conjoined tendon to Poupart’s ligament To supplement 
this, Wolfler m 1H0J suggested that the rectus muscle or its sheath 
should be utilized Tins mav Ire done in one of three wap. 
(u) the lower two inches of the outer border of the rectus muscle in its 
sheath is sewn down to the inner surface of Poupart's ligament with- 
out mobilization (i) the rectus sheath isojiened the muscle mobilized 
and the outer edge sutur'd to the inner surface of Poupart's ligament , 
or (c) a flap is mailt from the anterior liver of the sheath, its bw at 
the outer border, and this flap is turned down, the attached edge acting 
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•is a hinge and is sewn to the inner aspect of Poupart s ligament (Figs 
510 511) All these methods ha\e their particular disadrantages 
Method (rt) may be impossible owing to the absence of mobilization , 
method (5) weakens that part of the abdominal wall which depends on 
the rtetus muscle method (c) gives a comparatively inefficient barrier 
which, owing to^the weakness of the posterior sheatli of the rectus at 
this point is not \ery firmh attached at its ' hinge My preference 
is for method (A), which gives a substantial barrier with a resulting 
weakening of the abdominal wall that is more theoretical than actual 
Close attention must be paid to the point at wluch the conjoined 



Fig 51 1 —Radical cure of direct inguinal hernia The flap has been reflected 
and sutured to Poupart s ligament 
« (Rcprodural bv p*ru>' i '’ on ol Mi t-roflre'i hevnrs ) 

tendon meets the outer edge of the rectus Uften ad the sutures ace 
tied so as to draw the musculo aponeurotic structures over the gap 
behind the cord the aponeurosis of the external oblique is sutured 
superficial to the cord additional security being obtained especially 
if the aponeurosis is lax, by overlapping the inner flap o\er the outer, 
the free edge of the latter being sutured to the sheath of the rectus 
in its lower part Liung sutures of fascia lata (Gallies method) or 
strips cut from the edge of the divided external oblique and left attached 
at one end, have been espemlly useful in direct hernia, where the 
muscles cannot be approx tm ited without tension or where they are 
particularly weak and friable The strips of fascia are used as sutures 
for the deeper part of the operation No attempt is made to approxi- 
mate the structures if there is great tension the fascia being used 
to form a network between the two A second fascial strip is 
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used to weave the abdominal aponeurosis and the rectus sheath to 
Pouparts ligament This suture starts at the internal abdominal 
ring and ends at the spine of the pubis It is interwoven with the 
first to make a sort of mat over this part of the abdominal wall 

Results — As might be expected the results compare badly with 
those of the ordinary Bassrni operation on selected cases Dow nes and 
Erdman give 15 20 per cent of failures * and 'Mav Page f in a follow 
up of operations on London policemen found a recurrence rate of no 
less than 25 per cent 

FEMORAL HERNIA 

This type of hernia may be approached either from above or below 
Pouparts ligament Until about the last twenty years the lower 
operation was almost universally employed This lower route has 
undergone no modification for many years An oblique incision is 
made over the hernia parallel with 
and about half an inch below Pou 
part s ligament {Fig 512 ) Tins 
gives as good an exposure as the 
vertical incision sometimes rccom 
mended and heals perfectly where 
as the vertical scar often becomes 
thickened and contracted and for a 
time at least interferes with the 
free mov ement of the thigh The 
incision is deepened until the sac is 
reached The latter forms a rounded 
firm mass which is readily identified 
and can be separated from the cel 
lular tissue in which it lies by sweep- 
ing the finger around it The sac 
must then be opened and the con 
tents dealt with Qujte often it con 
Fig 512 — Obi que nets on below tains only some serous fluid which 
Poupart s 1 pm«it lor lamoral ham a a sppsr ^ ll} 

toneal cavity Having been emptied the sac can be readily 
isolated up to the crural opening it as usually adherent to the mar 
gins of the latter but can be freed by dissecting forceps or a ftvv 
touches of the knife Having thus been released it must be drawn 
down so that it may be ligatured off at the highest possible point the 
object being to avoid a cul de sac which w6uld invite recurrence The 
surgeon must remember that the femoral vein is in close relationship to 
the neck on its outer side If the neck is small it may be transfixed 
and tied as in inguinal hernia but if it is large and fleshy it should 
be closed by a continuous suture The sac itself is cut away the division 
being made well beyond the ligature In either case the stump of the 
sac is pushed vvath the finger throu 0 h the crural opening into the extra 

191 liu, SoS t fi II 1W /«« " mi 




FEMORAL HERNIA 


1067 


peritoneal tissue m the pelvis If the hernia is small and the neck 
Ins been properly exposed ligatured and reduced into the pelvis this 
will suffice and nothing beyond closure of the skin incision is necessary 
If the femoral opening is large enough to admit the tip of the forefinger 
then it must be closed by inserting one or two sutures between the 
inner end of Poupart s ligament and Cooper s ligament It is not 
enough merely to stitch Poupart s ligament to the pectineal fascia 
The sutures must not be thinner than No 1 chromicized catgut and 
are passed w ith a small fully curved round needle on a holder They 
are most conveniently introduced if the surgeon stands on the opposite 
side of the patient Having perforated the inner end of Poupart s 

7 

/ 

/ 


Fig 513 — Radical cure of femoral hernia by the lower route Sutures passed 
through Poupart s and Cooper s 1 gaments 

ligament the needle is made to enter the pelvis just over the brim 
and its point is gradually lifted until it can be passed under the strong 
band of fascia running along the pectineal ridge which is known as 
Cooper s ligament {Fig 518 ) It is seldom necessary to use more than 
two sutures and care must be taken not to perforate or compress the 
femoral vein The subcutaneous fat can be tacked to the pectmeus to 
help to obliterate the space previously occupied by the sac The shm 
incision is conveniently closed by a subcuticular suture of fine catgut 

Tor hernia up to the sizo of a hen s egg this operation if properly 
carried out is most satisfactory though the following objections have 
been urged against it 

(1) It is practically impossible to remove the sac Jlush tilth the 
peritoneum — fortunately perhaps as the bladder is often in close 
relation with the neck of the sac 

(2) It is difficult if not impossible so to apply sutures that the 
crural ring is closed 

(8) The obstruction of the femoral canal by sutures is valueless 

(4) In strangulated hernia division of the stricture is not without 
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danger and enterectomv unci anastomosis are usually impossible 
through the incision 

Radical cure of femoral hernia by the upper or inguinal rottfc 
(Lotheissen’s or Park’s* operation) —In view ol these mil other 
possible disadvantages it is not surprising that attempts were made 
to cure femoral hernia by approaching the crural ring from above 
Though Annandale as long ago as 3s7# and Tu filer tn I8 f U f 
recommended the inguinal route it is only of recent y ears that it has 
been at all generally adopted The approach from above is easy 
exact clearance and ligation of the neck of the sac are practicable 
the bladder is not m danger as it can be recognized and easilv avoided 
and the crural ring can be seen and accurately sutured In strangul ited 



F g 5/4 Radir-l cure of right lemora) hern a by ingu naj route neck of 
sac defined 

hernia the advantages of this route are obvious as Gimbemat s hga 
ment can be divided or stretched under direct vision the sac can be 
opened at the neck and if the gut is gangrenous it is simple to open the 
peritoneal cat itj further and do w hat is necessary in then av of rejection 
The onlv disadvantage is that it is sometimes difficult to withdraw the 
sac from the canal because of Us size or tfs fixity but the surgeon 
must never be tempted to divide Poupart s ligament to effect this 
When the predicament a rises then by enlarging the inguinal mcisii n it 
ina\ b possible to retract the low er skin flap bcl iw the lev cl of Poupart s 
ligament so tint the sac can be exposed and separated in the crurtl 
canal In a very obese subject it mav be neccssirv to make a vertical 
incision from the centre of tin horizontal one downward over the 
crural canal through skin and subcutaneou> ti >ut in order to expo''* 
and •'Cparate the sac from be low 

• fin tf»I /m • Oc 19 1901 i_ » Kx.* of* ut I 
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Originally a curved incision was used, with the conv exity downwards, 
making a flap over both femoral and inguinal regions, but it is 
now usual to make the same incision as for inguinal hernia The 
aponeurosis of the external oblique is divided in the direction of 
its fibres, the edges being retracted Ihe conjoined tendon is drawn 
upwards, and the cord or round ligament isolated and looped out of 
the way The transversahs fascia is divided in the line of the incision up 
to the deep epigastric vessels but the peritoneum is not opened All 
fat and areolar tissue is wiped aside hy gauze stripping, until the neck 
of the sac is isolated and the deep epigastric \ essels, or e\ en the external 
iliac \ em, are demonstrated (Fig 314) The sac is now separated from 
' ring — -which is plainly seen on retracting Poupart s ligament 



FJg SIS — Radical cure of right femoral hernia by inguinal route sac withdrawn 
from femoral canal and neck ligatured 

downwards — and withdrawn from the canal {Fig 515 ) The sac is 
opened its contents are reduced and it is then transfixed tied off, 
and cut away as near the general peritoneum as possible The ends 
of the suture are left long and are threaded on a needle w lucli is passed 
from within outwards through the conjoined tendon and knotted on 
the outer surface under cover of the upper flap of the external oblique 
aponeurosis The next step is to dose the crural ring Hus can be 
brought immediately under inspection, bj retracting the lower flap of 
the aponeurosis of the external oblique, including Poupart s ligament 
The ring is bounded on the inner side bj Gimbemat's ligament, on the 
outer side by the femoral (external iliac) vein, in front by the deep 
fibres of Poupart’s ligament, and behind by Cooper s ligament and the 
lliopectmeal line The closure is effected b> two or three interrupted 
sutures which must take a good hold of the inner end of Poupart's and 
Cooper’s ligaments The number of sutures is determined by the size 
of the crural opening but, as a rule, two or three at a distance of three 
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eighths of an inch apart will suffice The sutures are passed with a 
small rounded needle mounted on a holder Care must be taken not 
to compress the vein, which is readily seen (Fig 510) 

_ original method the conjoined tendon is now sutured to 

Cooper's ligament, the first suture taking a hold of the edge of Gimbcr- 
nat's ligament and the operation is completed as for inguinal hemta 
When the parts are widely separated or when the conjoined tendon 
will not draw down without tension, a flap may be cut from the sheath 
of the rectus and turned down as suggested by Keynes (Figs 510, 511). 
In most cases it will suffice to complete the -operation by suturing the 
conjoined tendon to the upper aspect of Poupart’s ligament, just as 
in the radical cure of inguinal hernia, taking the same precautions as 
to direction of insertion and degree of tension when knotting. The 
aponeurosis of the external oblique is united by a senes of lntcrmpted 
sutures and the incision closed (Fig 517 ) 

Several other operations for this type of hernia have been devised 
but they do not seem to possess any outstanding superiority. Those 
methods in which Poupart’s bgHment is divided or detached arc to be 
avoided 

Results. -The end results arc satisfactorv and. with the exception 
of the very large hernias or cases complicated b\ strangulation, there 
are few recurrences In 533 cases Wahelev (loc at ) found a recur- 
rence rate of 4 G per cent 

The mid-line extrapcritoncal approach for groin hernias. — This 
method, which was described by A K Henry,* was suggested by the 
case with which the femoral ring could be seen during the extra- 
peritoneal exposure of the ureter It was subsequently noticed that 
the route was almost cquallv convenient for some of the inguinal 
hernias and that both the femoral ring and the internal inguinal ring 
could be easilv and securely closed from their abdominal aspect The 
method has the .advantage that the funnel shaped process of peritoneum 
superior to the neck of the sac can be readily isolated and removed 
with the sac A K Henrv has found the plan particularly useful for 
bi-lateral hernias or for combined inguinal and femoral hernia 

Technique. — The patient lies on the back with both trunk and thighs 
slightly flexed, to relax the lower .abdomen The Trendelenburg 
position may lie a great advantage A mid-lmc incision is made, 
extending from the umbilicus to the pubes This reaches the 
extra-peritoneal tissue but the peritoneal cavity itself is not opened 
By blunt direction with the finger, commencing below and laterally, 
the peritoneum is readilv separated from the muscles in an^ outward 
and upward direction until the abdominal aspect of the hernial region 
is exposed The peritoneum, as it approaches the hermit canal, 
appears as a funnel-shape 1 process leading to the sac and can K* 
readilv isolated with the finger and drawn nj> into the alxlmnen H 

• Lm* ti UV 1. SJ! 
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Fig. 516. — Radical cure of right femoral hernia : closing femoral ring ; sac 
ligatured and refracted under conjoined tendon. 

as happens in some cases, usually inguinal hernia, the sac cannot be 
so readily drawn into the abdomen, its upper part may be isolated and 
cut across below the neck, the fundus being left in situ in the scrotum. 
After free mobilization the sac is either ligatured off well above the 
neck and removed, or is cut away at its origin, the resulting aperture 
in the peritoneum being closed by a purse-string suture. In femoral 
hernia the mouth of the femoral canal can then be closed by turning 
up a flap from the fascia covering the pectineus and suturing it to the 
hinder edge of Poupart's ligament. In inguinal hernia the internal 
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ring is closed by two or three interrupted sutures drawing together the 
deep surface of its boundaries from abo\e downwards thus narrowing 
the ring down to the point where it transmits the cord The method 
is not suitable for large irreducible or strangulated hernias In suitable 
cases the after results have been very satisfactory 

UMBILICAL HERNIA 

The common type of umbilical hemia is met w ith m the adult female 
betw een about 85 and 50 years of age it also occurs in the male but 
very much less frequently The protrusion takes place about rather 
than through the umbilical cicatrix so that these hernias are some 
times spoken of as para umbilical but this is a point of no practical 
significance What is much more important is that m many cases the 
beginning of the hernia has persisted from infancy and has become 
steadily larger as the result of child bearing and obesity In the 
umbilical hernia of adults the fibrous structures of the midline are 
much stretched by the w ide separation of the recti As a consequence 
the interval between the muscles may be two or three inches and this 
space is occupied by a strong sheet of fibrous tissue to the inner aspect 
of which the peritoneum is closely adherent The neck of the hernia 
is represented by a circular aperture in this tissue w ith edges which are 
well-defined and sharp The sac itself is closely adherent to the over 
lying skm and its interior is often divided into loculi by strong fibrous 
septa The usual contents are some portion of both large and small 
intestine together with great omentum In the very large hernias 
most of the abdominal viscera may be in the sac The colon and 
omentum are commonly diffusely adherent to the sac but there may 
also be general adhesions fixing coils of small intestine to one another 
and to the wall of the sac It is also quite usual to find adhesions 
around the abdominal margins of the hernial onfice The hernia may 
be of great size and as the patient is generally fat it is really larger 
than it appears to be so much of the sac being hidden in the subcu 
taneous tissues which are often several inches deep (Tig 518) 
Operation is attended by danger not only of failure to secure a radical 
cure but also to life for a large proportion of these patients are poor 
surgical nsks in many w ay s How e\ er there is so great a tendency to 
strangulation and the mortality of this complication m umbilical 
hernia is so heavy that a radical cure should alw ay s be attempted if 
the general condition of the patient does not imperatively forbid it 
Tins statement is strikingly illustrated by the results m a series of 
my own cases up to 1924 The operatn e mortality in 103 non strang 
ulated cases was only 0 97 per cent whereas m 3G operated upon for 
the relief of strangulation the death rate was 3G 11 per cent 

Almost the only absolute contra indication is a hernia so large that 
the abdominal cavity either cannot accommodate the contents or can 
only do so at the expense of senous respiratory embarrassment from 
the crowding of the viscera up under the diaphragm In view of the 
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frequency and high mortality of strangulation diabetes chronic cough 
and increasing obesity are indications for careful preparatory treatment 
rather than contra indications to operation 

Preliminary treatment. — Consideration of the causes of death after 
operations in this type of hernia emphasizes the necessity for careful 
and perhaps prolonged preparation Many of these patients are 
subject to bronchitis with emphysema and fatty dilated heart The 



Fig 518 — Shows sac of umbilical hernia buried in fat of abdominal wall 
(Bj peroilsi o ol Mr Grol*r*> Kryn •» ) 

anxsthetic may light up a quiescent bronchitis and the return of the 
massive contents of a henna into an abdominal cavity which has 
perhaps for years been relieved by the safety valve action of the 
additional accommodation provided by the hernial sac coupled with 
tight suturing throws a great strain on the already weakened heart 
Many patients also have glycostina renal insufficiency and high 
artenal tension The question of preparation must be carefully con 
sidered and a routine investigation made special attention being 
paid to the condition of the heart and circulation and the renal 
function 
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Operation should be deferred until such conditions have been 
lm estigated and efficiently treated 
Great attention must be given to the bowels which should be freely 
moved and if necessary thoroughly cleared out by enemata from 
time to time While all flatulent foods should be excluded from the 
diet the strength and general stamina of the patient must not be 
allowed to suffer from too strict a dietetic regimen Whenever the 
kidney function is inhibited the patient is given large quantities of 



Fg 519 — Rad cal cure of umb 1 cal hern a by anatom cal 
reconstruct on nc s on deepened 


dilute cream of tartar solution and the intake and output are 
recorded Operation must not be undertaken until the kidney 
function reaches a safe level and remains there Many of these subjects 
have led sedentary lives and are greatly benefited by regular walking 
exercises but others are hard w orking housewives and for them a 
week or two in bed may be the best preparation A course of median'll 
treatment with nu\ vomica digitalis and ammonium carbonate is very 
valuable 

The preparation of the skin is important for there is often a moist 
crease below the sac which is apt to be infected In the larger hernias 
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the skin over the summit is not infrequently ulcerated A feu days' 
delay until these parts can be got into good condition will be veil- 
spent time 

Choice of operation.— There are many plans by which the principles 
for the radical cure of hernia can be applied to the umbilical vanetj 
The important consideration to bear in mind is that for the closure 
of the defect in the panetes the aim must be to get the parts together 
and to hold them without tension until natural healing can occur 
Very small hernias can often be repaired by a couple'of superimposed 
purse-stnng sutures reconstituting the umbilical cicatn\ In hernias 
not more than about two inches in diameter the opening will not be 
larger than wall admit the thumb and the sac can be removed and 
the abdominal wall reconstructed \ertically in the middle line Wien 
larger than this, the gap through the panetes will probably easily 
admit 3 or 4 fingers , with such an opening the abdominal wall cannot 
be reconstructed and no attempt must be made to separate the margins 
of the opening into its constituent layers The conjoined structure 
surrounding the opening is \ery strong and will hold sutures, but when 
separated into lavers these are thin and friable If the margins can 
be turned" in \ertically or overlapped horizontally (Mayos method) 
without tension, either of these methods may be employed, otherwise 
such large hernias are only suitable for repair by Galhe's living-suture 
method In actual practice the Mayo method is the most generally 
useful and satisfactory 

Choice of anaesthetic. — This question is important Acute or 
chronic chest infections and strangulation, with regurgitant vomiting, 
are indications for local or spinal anaisthesia The local infiltration 
method is quite satisfactory but an unusually large amount of solution 
may be required and the interv ention may take a long time Wien not 
contra-indicated, general narcosis by the gas-o\y gen-ether sequence is 
very’ satisfactory 

Technique. — An elliptical incision is made, either vertical or trans- 
vyRR, \Vvgt, 4V1— , tft eorJ/jsft a. laiigt area. of. vLux envetwg tbn sail 
The surgeon is apt to remove too little, but it is essential in any case 
to remove all the pendulous portion To prov ide a sufficient exposure 
the ends of the incision must be prolonged well beyond the ellipse 
The incisions are deepened (Fig 519) until the aponeurosis is reached, 
and then, by dissecting the fat carefully of! this structure towards the 
neck of the sac, the edges of the hernial opening can be defined 

The unopened sac with its cap of skin now stands like an island 
separated from the fat of the abdominal integument by a considerable 
interval At this stage it may be possible to decide whether the recti 
muscles are too widely separated to be sutured If they can be drawn 
together without tension the ** ideal ” operation should be proceeded 
with A vertical incision is made in the middle line above the upper 
margin of the hernial orifice, at the point, if possible, where the separation 



1076 


OPERATIONS FOR HERNIA 


of the recti begins This incision is through the hnea alba onlj 
the peritoneum being so far unopened When the incision approaches 
the upper margin of the hemial orifice it di\ ides to enclose the protrud 
mg sac the incision being still kept in the aponeurosis but quite close 
to the margin of the hernial orifice At the lower margin the right 
and left incisions join again and the midhne intision is prolonged 
downwards till a point is reached where the recti muscles once more 
approach each other The peritoneum is then separated from the 



rectus sheath until it is possible to lift up the unopened Sac with its 
contents 

The ne\t step is to incise the neck of the sac to open it and to deal 
with the contents (Fig o^O ) Lifting up the sac with its omental 
stalk and aponeurotic fringe at the neck a space is found where the 
finger can be passed from below into the sac between the omentum and 
the neck How e\er adherent the con tents are to the sac wall it is rare 
to fail to find an inters al At this point the neck of the sac with its 
aponeurotic fringe is cut at right angles* with scissors and the opening 
enlarged The sac is gradualh turned inside out the adhtrent contents* 
being peeled off its interior till all is free 
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Method of dealing with the contents —As a rule the sac contains 
a large quantity of omentum together with large and, it may be small 
intestine Some part of any of the viscera, except the pancreas may 
be found m very large hernias The transv erse colon with its attached 
omentum is the most usual content and is often diffusely adherent to the 
anterior wall of the sac In long standing cases and especially in those 
in which there have been repeated attacks of strangulation, there are 
often many adhesions between the loops of intestine, the other contents 
of the hernia and the wall of the sic It is necessary to deal with these 
contents v ery deliberately and carefully As already described the sac 
must be opened at the neck and the operator must then enlarge the 



opening with scissors, guided by the finger as to the direction in which 
the wall can be most safely mcised In tins way the sac is gradually 
completely opened up and the contents dealt with s\ sterna tically 
As far as- possible adherent omentum should be separated and returned 
into the abdomen, for it provides a useful covering for the intestines 
and may be very valuable in the event of subsequent inflammatory 
disturbance When large masses have become hypertrophied, thev 
maj require remov al but great care mu§t be taken in ligaturing them 
off Any big adhesions must be carefulh caught an clips or ligatured 
before being divided as they may contain vessels which are apt 
to retract, and may account for alarming or ev en fatal hiemorrhagt 
Smaller and more diffuse adhesions art not usually so \ascular, and 
this is one of the few operations in surgery in which apparent roughness 
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may conduce to efficiency’ for, when the diffusely adherent omentum 
is tom away from the sac wall, there is often much less bleeding than 
if it is divided with scissors or scalpel Adhesions of the bowel to the 
sac are more difficult to deal with and sometimes it is wise to cut 
away a portion of the sac and leave it attached to the intestine, with 
which it is returned into the abdomen In dealing with a large henna, 
and especially in cases where there have been repeated attacks of 
previous trouble, it may be a lengthy business so far to disentangle 
the contents that they can be safely returned, but it is essential that 
it should be done thoroughly and without undue haste Sometimes 



the adhesions between the coils of intestine lying inside « the sic 
appear as if the> would unite subsequent obstruction, though the m- 
vol\ ed gut may easily be returned into the abdomen without separating 
them (Fig 521 ) In this state of affairs the surgeon must use his 
discretion and be guided by the circumstances as to whether it is safe 
and wise to disentangle such adhesions or whether the gut must be 
returned adherent and the risk taken If there are c\ ident signs of 
obstruction or if this complication appears likely to supervene; either 
a lateral anastomosis should be made or the ailcctidniass excised In 
the latter e\ent end-to-end anastomosis' is best." Occasionally an 
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inflamed appendix is found in the sac and there may even be an abscess 
In these circumstances the appendix ought to be removed and the 
abscess cavity emptied and dried as far as possible and the parts 
returned into the abdomen In any case after the contents have been 
dealt with and returned, the remains of the sac must be cut away , 
leaving a sufficient margin for ligature or suture 

Reconstruction operation — The peritoneum throughout the length 
of the incision is now dosed by continuous suture (Tig 522 ) 


Fig. 523 — Radical cure of umbilical hernia suture of rectus abdominis 

Beginning at the upper end of the incision m the aponeurosis the 
surgeon opens the rectus sheath on both sides and identifies the edge of 
the muscle This is continued throughout the length of the incision 
until the inner edges of both recti are free the anterior layer of the 
sheath being dissected bach for a short distance The recti are now 
sutured together by interrupted catgut sutures passed so as to include 
the edge of the muscle and the posterior layer of the sheath Great 
care must be taken not to make these sutures too tight or they cut 
through the muscle in their grasp (Fig 523 ) 4 senes of silhu orm gut 
sutures is now passed from side to side at intervals of 2 in through the 
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s Vli and inte S ume nt, taking m the anterior layer of the sheath 
, “!! re< ? US These sutUres are tied ov er the gauze dressing after the 
skin has been sewn and serve to obliterate dead spaces The greatest 
care is taken to arrest all bleeding for hemorrhage between the suture 
layers is a common cause of failure in these operations 
The anterior layer of the sheath of the rectus is now closed either by 
simple suture (Fig 524) or by o\ erlapping if this structure is sufficiently 
lax A senes of interrupted sutures unites the skin edge, and 
if need be drainage is provided A dressing is anchored to the wound 



by t\ing over it the interrupted silkworm „ut sutures When the 
aponeurosis is sufficiently la\ it may be turned in by a senes of mattress 
sutures as shown in Fig 52o This plan was advocated and frequently 
used by Rutherford Momon and yielded very satisfactory results 

Simple transverse overlapping operation (Mayo method) — This plan 
may be chosen w here the recti are *=o u idelv separated or so degenerated 
that the ideal operation of reconstruction is impossible V Iran- 
verse elliptical incision is made all the pendulous portion of the 
protrusion being included {fig 52b } The incision is deepened down 
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to the aponeurosis and the edge of the hernial opening defined by 
directing the fat off the aponeurosis inwards towards the sac The 
aponeurosis is incised by a transverse incision passing laterally, well 



P'E 525— The radical cure of umbilical hernias or 
ventral hernias by using mattress sutures of stout catgut 
to infold and approximate the aponeurosis (method of 
Rutherford Monson) 

into the anterior lay er of the sheath of the rectus on each side and 
shirting the hernial opening where it diverges above and below the 
sac (Fig 527) Very often the recti are so widelv separated 
that they lie well external to the edge of even a very large hernial 
aperture In these circumstances it is not necessary to incite the 
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F g 526 — Radical cure of umbil cat hem a by overlapp ng transverse incision 

sheath of the rectus as the attenuated and broadened Itnea alba 
can be satisfactorily overlapped The sac is opened by incising 
the neck at a point where it is not adherent to its contents and is 
turned inside out so as to peel the adherent contents off the inner wall 
The remarks on p 1077 about the method of dealing with the hernial 
contents apply 

In hernias of moderate size it ma> be possible to close the peritoneal 
neck of the sac by suture but In the bigger hernias this is impossible 



F,o- 527 —Rad cal cure of umb 1 cal hern a by overlapp ng neck of sac defined and 
0 l mes of inc s on extend ng to edge of rectus abdom n s 
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not only because of the size of the aperture but because the peritoneum 
is so closely adherent to what is really the greatly widened linea alba 
In these circumstances the peritoneal cavity is closed by the overlap 
The upper flap of aponeurosis uilh the -peritoneum is made to overlap 
the lower The needle, armed with thick chromic catgut No 5, is 
passed from without inwards through the upper flap one or two inches 
from the edge , it must then take a good hold of the lower flap and 
be made to emerge through the upper flap \ m from where it 
entered (Fig 528 ) A senes of these sutures is applied at intervals 
of $ in , the lower flap is drawn under the upper, and the sutures are 
tied Trom 8 to 5 of these mattress sutures will usually suffice This 
step should close the peritoneal cavity effectually The upper flap 



sutures 


must be turned upu ards and any gaps betw een the sutures through 
u hich tugs of omentum could escape, must be closed by an mde> 
pendent stitch here and there The peritoneum on the under 
surface of this flap is scored m various directions to promote 
more ready adhesion when it is applied to the lower flap It is then 
turned down to lie on the lower flap and its free edge is sewn to the 
upper surface of the lower flap by a continuous catgut suture or a 
senes of interrupted sutures (Fig 529) Interrupted silkworm-gut 
sutures are inserted as in the last operation to obliterate dead spaces 
all bleeding is controlled, the skin sewn up, and an anchored dressing 
fixed by tying the silkworm gut sutures over the gauze When the 
wound is very large or, as so often happens the subcutaneous fat is 
deep and dlfhcult to approximate accurately, it i c wise to pronde for 
drainage (a) to diminish the risk of hematoma and (6) to allow the 
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escape of broken down fat The drainage should be by rubber tube 
of little finger size, brought from a small independent incision 

The dressing of these cases must be completed before the patient 
recovers from the anesthetic, because the strength of the diaphragm 
is so great that Us sudden action may easily tear aw ay the suturing 
unless firmly supported After the application of the gauze and wool, 
the dressing must be fixed by a many tailed bandage of ample size On 
the outside of the bandage long strips of sticking plaster should be 
applied from one flank right over to the other both directly transierse 
and obliquely 

After-treatment. — Certain points in the after treatment desen e 
special attention These patients often hai e considerable respiratory 



embarrassment parti} because of their bulk and the tendency to 
bronchitis and sometimes because of the increased mtra abdominal 
tension from the reduction of the hernia It is mast important that 
this should not be made worse bv abdominal distension For this 
reason anv epigastric discomfort indicates the stomach tube— not for 
la\ age but simplv to empty the \ iscus of gas and mucus This measure 
often gues great relief It is also important to be sure that the patient 
is not only passing urine but is emptying the bladder and in bulk} 
subjects this can only be ascertained bv the use of the catheter Gas 
in the intestines should not be allow ed to accumulate and it is wise to 
pass a flatus tube s} stematicall} e\ erv 4 or G hours If in spite of these 
measures abdominal distension persists it should be treated by repeated 
small doses of str} chnine gr e ' er > * our hours and the occasional 
use of pituitary extract A simple gl} cenne enema w ill often result in 
the passage of a large volume of flatus The same object may be 
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assisted by inhalation of 90 per cent oxygen winch may be continued 
for 12 hours 

The infantile type — The umbilical hernia of infants may sometimes 
be cured bj keeping the protrusion continuously reduced for three 
months by a pad fixed with adhesive After two years of age this 
method is most unlike!} to be successful and since the condition is 
often the forerunner of the troublesome adult hernia radical cure is 
recommended 

Technique — In order that the child may not be conspicuously 
different from its playfellows the umbilical cicatrix should be preserved 
For that purpose a curved incision is made either at its side or below 
it and a small flap is turned aside with the scar exposing the under 
h ing sac In this step the sac maj be-opened but this is of no moment 
The sac is isolated its neck exposed and ligatured and the sac removed 
"The aperture in the panetes mav sometimes be closed b} a purse 
string suture or its edges merely drawn together or it may be over 
lapped as in the Mayo method Any plan which closes the gap seems 
to be efficient m children The skin flap is then turned back into 
position and carefully sutured The child may be allowed up and 
about as soon as sound healing has taken place 

Exomphalos or ammotic hernia — In this condition there is arrest 
of mtra uterine development and the intestines are not w ithdrawn into 
the abdomen The large hernia like sw elling has for covenng im 
mature tissue w ithout proper blood supply If this condition does not 
rapidly recover soon after birth operation should be carried out 
without delay The membrane forming the summit must be excised 
but every particle of skin is preserved and the incision surrounding the 
swelling must closely follow the shin margin Some of the abdominal 
contents w ill be adherent to the inner surface of the sac but can usually 
be safely separated by the finger assisted by gau 2 e stripping The skin 
edges are turned back to a sufficient extent to expose the aponeurosis 
of the abdominal w all The edges of the gap are then approximated 
by interrupted sutures of stout catgut as there is usualh considerable 
tension A senes of silkw orm gut sutures is also passed through the 
skin and the panetes These are run through fine rubber tubes to 
dvnviTiisb the risk oi cutting into the skvw Sutsic few intermediate 
stitches draw the skin edges into accurate apposition Further to 
dimmish the considerable tension the w ound is supported by stops of 
elastoplast The tension silkw orm sutures are not removed until after 
10 or 14 days By that time they may be nearly buried m the tissues 
and it may be necessary to administer an anesthetic Although the 
condition is a senous one sev eral cases successfully treated by operation 
are on record 

Results — Unlike inguinal and femoral hernias w here the mortalitv 
of the radical cure is very small there is an appreciable nsk to life m 
umbilical herniotomies ev en in non strangulated cases This is due 
to the fact that the patients are generally unsuitable from the surgical 
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standpoint, often being subject to bronchitis or renal insufficiency with 
dilated heart and high arterial tension Thus, McGIannan reports an 
immediate mortality of 8 per cent , increased in strangulated cases to 
nearly 50 per cent The St Bartholomew ‘s Hospital figures for the 
six years 1910-15 report 79 cases -with one death, increased to 16 
deaths in 31 strangulated cases (about 50 per cent ) To the end of 
1928 Grey Turner had 121 radical cures with 2 deaths a mortality of 
1 65 per cent, but m 3G strangulated c3 ses there were 13 deaths, 
a mortality of 36 11 per cent 

Figures of any value cannot be given for recurrence:,, owing to the 
different methods employed, and the \ aO' ln o conditions found at 
operation May o reports 75 cases treated by his method, w ith 1 partial 
recurrence, Coley and Hoguet* report 334 cases in adults with no 
recurrences Such a degree of success is contrary to general experience 
and the surgeon naturally looks for some explanation Sufferers from __ 
this variety of hernia are often so stout that a considerable recurrence 
TTY&y bfc so totnpltteiy concealed m tine $daixftaeMXK& iai tiia\ tire 
patient may be unaw are of it Unless such patients are examined by 
an experienced person recurrences may t>e undetected In an un- 
selected senes personally operated upon, mostly by the Mayo methoj 
and examined by myself I found 33 pel" cent of recurrences In 
57 cases \\ akeley had 22 2 per cent recurrence 

OBTURATOR HERNIA 

This hernia, though very rare occurs with sufficient frequency to 
justify a short description of its peculiarities and the technique of 
treatment In the majonty of cases it is only disco\ered when 
laparotomy has been done for intestinal obstruction The local signs 
are indefinite and may be absent altogether In a well marked case 
there should be a swelling which may be ordy a diffuse fullness in the 
upper adductor region to the inner side of the femoral \ essels There 
may be tenderness on pressure over the upper and inner part of 
Scarpa s triangle, and if the pain radiates to the knee (Romberg s sign) 
the picture is complete , but it is unusual to meet such a combination 
of signs The patients are usually elderly wasted women who present 
symptoms and signs of small intestinal obstruction without any 
feature to indicate the cause 

Anatomy. — Three varieties are described (1) The usual type, 
where the sac occupies the obturator canal , in front of and to the 
inner side of the obturator arterv and ner\ e, and ly mg on the obturator 
extemus muscle covered by the pectmeus (2) The hernia separates 
the fibres of the external obturator muscle so that it lies under cover 
of the pectmeus with a muscular collar round the neck of the sac 
(3) It separates the layers of the obturator niembrane, burrowing from 
above downwards so that it is covered not only by the pectmeus 
but also by the obturator extemus 

• Ann Sun Sept 1918, Uvu 
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It must be remembered that the position of the obturator artery is 
not constant, and that there is always some risk of haemorrhage in 
freeing the neck of the sac 

Operation through Scarpa’s triangle.— The Trendelenburg position 
may be advantageous The thigh is flexed and abducted A vertical 
incision of adequate length is made parallel with aqd at least I in 
to the inner side of the femoral vessels beginning just below the spme 
of the pubis The interval between the addiictor longus on the inner 
side and the pectineus on the outer side is sought, arjd the muscles are 
separated and well retracted A thorough retraction of the pectineus 
outwards, aided if necessary by cutting some of the muscle, will 
expose the sac The neck should be thoroughly cleared and the exact 
position of the obturator vessels ascertained The edge of the con- 
stricting ring is defined, and an attempt made to stretch rather than 
to incise it The sac is then opened the greatest care being taken to 
catch any fluid that may be present, for fear of infecting this deep 
wound The contents are now reduced , if, as is possible, the hernia 
is strangulated, the loop is drawn down and the site of constnction 
scrutinized If any treatment of the intestine is necessary, it is best 
at this stage to open the abdomen with the patient in the high Tren- 
delenburg position, to withdraw the loop of intestine from the abdomen 
and to do what is required outside the abdomen The attempt to 
close the opening is more likely to be successful from within, and is 
free from nsk of injury to the v essels If the hernia is not strangulated, 
or if the gut can safely be returned, the sac, after being emptied, is 
transfixed tied, and cut off as high up as possible It is doubtful 
whether the closure of the canal can be achieved but the deeper part 
of the wound should be obliterated with catgut sutures and drainage 
provided 

Operation through the abdomen. — As a rule this hernia is only 
discovered incidentally during the course of operation for intestinal 
obstruction m thin elderly w omen In these circumstances the small 
intestine vs ill be found apparently attached to the pelvic wall just 
below the front part of the bnm Inspection, which is easier in the 
Trendelenburg posture, wall reveal the true condition As a rule 
slight traction on the bowel will be enough to withdraw it into the 
abdomen but occasionally it may be necessary' to stretch or to incise 
the neck of the sac before the bowel can be released Incision of the 
neck should be made directly forwards The bowel must be dealt 
with as its condition indicates (see p 1100) After the intestine has 
been released and dealt with, the sac may be withdrawn into the 
abdomen and ligatured off This may be done by 4 passing a strong 
artery forceps to the bottom of the sac, seizing a portion and with- 
drawing it through the neck, 1 e inverting the sac into the peritoneal 
cavity' (This is a method which may' be employed for femoral or 
even small inguinal hernias when they are discovered during the course 
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of an abdominal operation ) If this is not possible, the orifice must be 
closed by a purse string or other suture 

Epigastric hernia. — This variety is usually quite small and often 
turns out to be an extra peritoneal lipoma herniated through an 
aperture in the linea alba To make a satisfactory repair it is best to 
incise the aponeurosis m the middle line up to the edges of the apparent 
sac both above'and below it The sac is carefully isolated and should 
always be opened before ligature, as it may contain omentum or, 
very rarelv, a knuckle of stomach or colon The contents are 
seldom adherent The sac is excised and the panetes repaired in 
lasers In this hernia the circumstances often demand an exploration 
of the upper abdomen, and this may conveniently be combined with 
the repair 

SCAR OR INCISIONAL HERNIA 
The following are amongst the commonest causes of this type of 
hernia — (1) prolonged drainage of an mtra abdominal abscess , 
(2) suppuration of the wound with retraction of the edges and healing 
by granulation, (3) separation in the muscle layer suture-line, 
(4) injury to the muscles or their nerve supply , (5) incessant cough, 
and (6) persistent abdominal distension after operation The first 
cause is by far the most common, and may well be considered together 
with the second, since it is almost the rule for suppuration of the 
wound to occur if prolonged drainage is necessary Occasionally a 
w eak scar is seen as the result of stitch-abscesses It sometimes follows 
cholecystostomy when the gall bladder has been drained for a long 
tune, or suprapubic prostatectomy or colostomy, although in neither 
of these cases does suppuration of the abdominal w all usually occur 
Scar hernias of the third group are by no means well understood 
It is recognized that from tune to time cases occur where, for some 
unknown reason, there is a spontaneous bursting open of the wound, 
sometimes the whole incision giving way' with intestinal protrusion 
but more usually the peritoneal and muscle suture-lines give way first, 
and the skin subsequently In some cases the skin does not give way, 
and a scar hernia quietly establishes itself 

In the fourth group the rectus abdominis is generally affected the 
nerve supply bemg injured by long incisions m the linea semilunaris, or 
in muscle splitting operations as in some v erf ical approaches to the 
gall bladder through the rectus muscle 
Prolonged drainage of an intra-abdominal abscess is often accom 
pamed by sloughing of some structures of the abdominal wall, apo- 
neurotic or muscular, or both The chances of a scar henna are in 
direct proportion to the length of tune that drainage is maintained 
Thus, Abel states that two weeks' drainage is followed by sea- hernia 
in 40 per cent , three w eehs' in 50 per cent , four w eeks' in 65 p r cent , 
and over four weeks’ in 80 per cent He also maintains tint a scar 
hernia is twice as likely to follow single-lav ersutunng as multi 1 T,v -Ia}er 
suturing 
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Characters of a scar hernia.— With the exception of those cases 
in the third and fourth groups where -suppuration has not occurred 
the scar alwaj s shows evidence of slow healing It is irregular, wide, 
puckered, and perhaps discoloured The covering is thin generally 
consisting of atrophied skin without fat or superficial fascia The 
edges of the opening in the abdominal wall can be defined and fre 
quentty the hernia can apparently be easily reduced, or e\ en reduces 
itself when the patient lies down This however, is seldom the case 
for most scar hernias are more or less irreducible — that is there 
are adhesions between some part of the contents and the sac or the 
peritoneum at or near the neck of the sac There is, also always 
some loss of substance m the abdominal wall generally aponeurotic 
sometimes muscular The hernia always contains omentum generally 
large intestine and sometimes small intestine There is a resemblance 
between scar hernia and umbilical hernia in that many of these patients 
are fat and are poor surgical risks, so that it is advisable to prepare 
them for operation very much on the same lines 

Technique.— The whole of the scar m the skin must be widelj 
excised by an elliptical incision which is deepened until the aponeurosis 
is reached , this must be cdrefully cleared of fat, the dissection pro 
cecdmg towards the margin of the hernial opening until the edge is 
identified If the opening is a small one and there has been no 
great loss of tissue, an anatomical restoration of the abdominal wall 
should be attempted A spindle shaped incision is made through the 
aponeurosis the ellipse skirting the opening as closely as possible 
and the ends being prolonged as far each way as may be necessary 
A free incision of the aponeurosis makes the subsequent steps all the 
easier This incision is deepened at a point farthest awav from the 
hernial opening, and the peritoneal cavity opened as there is les* 
risk of adherent \ iscera at the periphery The peritoneum is opened 
m the line of the incision, the hernia in the unopened sac is lifted up, 
and the general peritoneal cavity packed off with pads around the 
pedicle 

The sac is opened at the neck and emptied by blunt dissection, being 
turned inside out if necessar} to facilitate the freeing of adhesions 
The sac is then cut awa\ , the pads are removed the hernial contents 
replaced m the abdomen, and the peritoneum sutured 

The aponeurosis is now dissected back for a sufficient distance to 
expose the muscle-layer What the muscle laj, er may be depends 
on the situation of the hernia , for instance it may be the rectus muscle 
on the inner side and the internal oblique on the outer side in appendix 
cases (following Battle s incision), or the recti abdominis m epigastric 
cases The whole of the muscular boundary of the aperture must be 
exposed and if the edges are attenuated into a sheet of fibrous tissue 
this must be cut away until the muscular fibres are exposed All 
bleeding is arrested and the muscle sutured with interrupted catgut 
sutures The aponeurotic layer is now sutured edge to edge or prefer- 
ably overlapped, and the skm sutured without drainage 
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A Afferent method should be adopted if the opening is \er\ large or 
if there has been much loss of tissue or if the edges cannot be approxi 
mated without tension In such circumstances the attempt to effect 
an anatomical restoration of the abdominal wall wall almost certainly 
be a failure and it is much better not to try 

The steps are the same as those of the preceding operation up to 
the point where the hernial contents are replaced in the abdomen 
The peritoneum is not sutured and no attempt is made to separate the 
abdominal wall into la\ ers It may then be possible to orerlap the 
sheet of fibrous tissue which forms the margin of the opening This is 
carried out in much the same wa\ as in the Mavo method for umbilical 
hernia Some surgeons consider that the fibrous tissue which has 
replaced the muscles will not form a reliable barrier and prefer to 
cut it aw aj until normal looking muscle is reached When this ha> 
been done it maj be impossible to get the freshened muscle edges 
together and it is necessary to approximate them as nearl) as possible 
with stout catgut sutures and then to bndge an) resulting gap with 
fascial strips crossed after the fashion of a sho° lace When this is 
accomplished an attempt must be made to get the external oblique into 
apposition supporting catgut sutures with fascial strips Sometimes 
a free patch cut from the fascia lata ma\ be used to oner a large 
aperture with rigid edges that cannot be approximated tut this 
method has not prov ed \ erj reliable 

Two other plans are a\ailable One is to use a siher wire filigree 
the other is to sw ing in a large muscle flap The filigree is laid on the 
muscle edges and fixed with a few points of suture the external 
oblique being drawn together over it as far as possible and the 
subcutaneous tissue as well as the shm being careful!) approximated 

The use of muscle as a flap has most often been emplo) ed for hernia 
situated in the lower lateral part of the abdominal wall In the upper 
abdomen pedicled flaps of fascia and muscle ha\e been turned down 
from the pectoral region Kenneth Mackenzie has used this plan 
with success * A patient presented a ven large traumatic hernia 
in the low er abdomen and the tensor fasciae femons seemed to be the 
most suitable muscle because Its upper attachment to the spine 
of the ilium is of small size and this allows of the eas) swinging of 
the muscle The ner\ous and \ascular suppl) enter the muscle ver) 
high up and ner\ e and vessels placed near the centre of swinging are 
scarcely stretched when the muscle is m its new position Lastly, the 
loss of this muscle is of small account to the limb After the sic 
of the hernia has been dealt with a vertical incision ts made down the 
anterolateral border of the thigh so that the whole of the tensor 
muscle is exposed The origin of the muscle from the ilium is left- 
mtact but the fascia lata is divided about U in all round the muscle 
so that the latter is supplied with a fascial fringe After being 
thoroughly freed in the thigh it is swung round into the gap m the 
panetes The margins of fascia surrounding the muscle ma> o\erlap 

* Bril Jonm S»n x i, **o 4s 28 
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the margins of the gap or nnj just fit into it (Tig *530 ) In either 
case they ire to be fixed to the margins of the hernial opening with 
catgut or fascial sutures and the skin and subcutaneous tissues are 
carefully sutured over all The details of the method are also dis 
cussed and full} illustrated in a paper by Ow en H \\ angensteen * 
This surgeon has also emploj ed the method in certain cases of inguinal 
and femoral hernia and with encouraging results In all operations 



F g 530 —Repair of recurrent inguinal hern a by transplantat on of tensor 
fascia' femoris muscle 

this type great care must be taken to arrest all hemorrhage and 
to protect the large wound from risk of infection Interventions 
for large scar hernias rank among the biggest m surgery and may be 
attended with considerable shock and patients must be carefullj 
watched and cared for during the ordeal 
Operations for recurrent inguinal hernia — The surgeon must 
exercise great care in exposing the parts as the anatom} is so much 

•Skj Gjt« anIObit No 19H I* 7Su 
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altered by the previous attempts at repair When the veins of the 
cord have been removed at the first operation the difficulties are 
increased In these circumstances what remains of the cord is often 
m jeopardy and the vas may easily be tom or divided No rules can 
be given to make this operation easy but it is essential to have a suffi 
cient exposure and to endeavour at an early stage to identify some 
anatomical structure which will serv e as a guide It is in dealing with 
these cases that Gallie s method of repair (Figs 531 532) is so v aluable 



In femoral and the different varieties of ventral hernia there are not 
such special difficulties but the sac may be dev lated and loculated and 
the structures bounding the openings to be closed are often v ery attenu 
ated The surgeon must constantly bear m mind the importance of 
adequate exposure bv ample incisions which need not necessarily 
follow those originally employ ed 

Lumbar Hermv 

This usually follows an operation for exposure of the hidnev though 
it may be congenital and through Petit s triangle Tor radical cure it is 
first essential to expose the *ac with its boundaries As a rule such a 
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bac should be carefully isolated and remov ed but a shallow (not ver> 
large or prominent) sac mav be inverted towards the abdomen without 
being opened The sac may contain the descending colon which 
mav be extensively adherent to its wall and much care must be 
exercised lest it be tom The boundaries of the hernial aperture will 
be the muscles of the area and these if the} lm e not been too much 
damaged bj suppuration maj be defined and sutured layer h\ Ja}er 
with stout catgut The most superficial of the muscles ma\ be like 



Fig 532 — Gallic s operation completed by interlacing fascial sutures 

a sheet of scar tissue and in that case maj often be overlapped 
Whenever there is tension fascial sutures should be used in addition 
to catgut But m some cases either the whole of the involved area 
or some part of it has firm resisting edges which cannot be drawn 
together In these circumstances the gap must either be closed b> 
interlacing it with fascial strands or b} using a filigree 

StlpRVlUBIC Hcrnu 

This vanet} either follows drainage of the pelvis by the abdominal 
route or suprapubic c}stotom} It ma\ be possible to deal with it 



1004 


OPERATIONS FOR HERNIA 


on the general principles alreadj described but when the lower margin 
is formed by the pubic bones it is difficult to make a satisfactory 
closure in this way In the latter circumstances Nuttall * has 
suggested that the recti muscles should be divided just above the 
or ^ etac ^ e ^ fr° m that bone, and should then be crossed over 
the hernial site (of course after excision of the sac) and sutured in this 
new position (Fig 533 ) The later results hav e been satisfactory 



Fig 533 — Crossing the recti for cure of suprapubic hernia (a) Right rectus 
(b) Left rectus sutured to pubes of opoosite side (A) upper edge of symphysis pubis 

(Reproduced by pcnmss on of H C \\ Nuttall and the Brit sta Jourml of Surge rr ) 


Vnm Larch Hernias 

Inguinal hemm which reach almost to the level of the knees are 
seldom seen nowadays but there are some few examples of veiy large 
ruptures which are often recurrences following operations for mguimJ 
hernia or are of the incisional tv pe In such cases the question usuallx 
arises of the wisdom of attempting am operation and each case must 
be decided on its merits One of the first questions is the capacitv 
of the abdominal cavitj to contain the added contents of the hernia 
without embarrassment to respiration and general comfort Wffien 
the abdomen is naturaUv lax and the henna readilv reducible the 
question is easilj answered but in other circumstances the surgeon 
must make an estimate of the probability A hernia which appears 
to be irreducible will often recede when the patient is kept in the 
Trendelenburg posture for a dav or two or complete reduction nnj 
then be brought about by manipulation If the patient is comfortable 
after reduction and is neither short of breath nor the abdomen 
unusually tense the conditions for operation are favourable Even 
in cases of strangulation these considerations govern the management 

* Br I Joint S*rg 1937 No nr 341 
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o£ the case If for instance it seems impossible for the abdomen to 
contain the contents of the hernia with comfort then the surgeon 
must be content to open the sac deal with the obstructing or 
strangulating agent and merely repair the sac without attempting 
either to reduce the contents into the abdomen or to carry out 
radical cure 

Chrome cough and increasing uncontrollable obesity are both very 
serious drawbacks to successful intervention Before interference the 
general condition of the patient must be carefully oierlooked and 
especially the questions of glycosuria and renal .function Naturally 
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the state of the cardio \ascular system is very important but a high 
blood pressure is not in itself a contra indication to operation 
When it has been decided to operate some little time must be 
de\oted to preparaticn In many of these patients the mere size of 
the hernia has seriously interfered with their getting about and 
careful regulated walking exercise is a valuable preparation Regula 
tion of the diet to dimmish gaseous distension and the care of the bowels 
are both important Free bowel mo\ ements must be secured Careful 
preparation of the skin is also essential and one or two days are often 
required for its thorough cleansing The' question of anaesthesia 
deserves consideration but as fascial strips ha\ c often to be cut the 
\ot ii— 3 
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choice will usually he between spinal or inhalation anesthesia The 
use of local anesthesia occupies much time, especially when stm*> 
ha\ e to be cut from the thigh 

In the actual operation the first step must always be the proper 
exposure isolation and removal of the sac, and this wall require a 
large panetal incision The closure of the abdominal wall max be 
unexpectedly easy, and catgut sutures may secure good apposition 
without tension But difficulties in closure are frequently met and it 
is then that the fascial sutures of Galhe are so useful In those few 
cases where the gap is so large that the strips make but a feeble lattice- 
work over the huge aperture or where fascial sutures have not been 
a success in a previous operation at least two other methods may 
be resorted to (a) the wire filigree (p 1049) and (i) muscle trans- 
plantation (p 1000) 

In these operations it is essential that asepsis and hemostasis should 
be faultless but this js often difficult because of the extent of the 
wound and the time occupied in the operation These interventions 
may severely tax not only the resource but also the patience of the 
surgeon and some technical laxity max creep in during the Inter 
stages During the operation it is wise to take great care tocoxer, 
with large gauze swabs such part of the wound as is not actually 
required at the moment In the after care abdominal distension 
must be carefully axoided or promptly treated 

American surgeons have tackled the problem of the enormous 
umbilical hernia by actually excising large amounts of the parietal 
tissues with the sac and if necessary the whole of the omentum and 
the greater part of the colon 

STRANGULATED HERNIA 

It should be recognized that any thing wrong with a hernia demands 
operative interference which is far safer than the old temporizing 
measures which were adopted when surgeons diagnosed conditions like 
incarceration and inflammation rathtr than strangulation The 
surgeon max find that a hernia has been reduced cn masse b\ attempts 
at taxis and this max be done b\ the patient himself auto reduction 
cn masse In conditions of doubt exploration of the hernia is much 
safer than an\ other plan 

In the presence of vomiting all hernias of moderate size should 
certainly be operated upon using local infiltration anxsthesia In 
large hernias and especially the umbilical variety local anesthesia 
may occupy a great deal of tune but often the greater part of the 
operation can be completed under this method onlv a small quantity 
of general anesthetic being nccessarx in the later stages If the Wool 
pressure is not much lowered spinal anesthesia can safely be employ tal 
Whenever a general anesthetic must be used the stomach should K 
emptied by tube immediatelx before as there is very grave risk tint 
intestinal contents mav be regurgitated during the operation and m »\ 
be aspirated into the lungs for this reason it is a good plan to Icav c th 
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tube tn stilt while the operation is m progress so that the stomach can 
bt aspirated from time to time The steps of the operation for 
strangulated hernia are always the same (1) parietal incision and 
exposure of the sac (2) opening the sac (3) inspection of the con 
tents (4) dealing with the stricture or strangulating agent f (5) dis 
posal of the contents and (6) completion of the operation 
In inguinal and femoral hernias the strangulating agent is nearly 
always the peritoneal neck of the sac and this can usually be drawn 
down sufficiently to be divided either with scissors or hernia knife 
under the guidance of the eye In femoral hernia Gimbernat s figa 
ment may be a contributory factor in strangulation but should not 
be hastily divided as this step weakens the hernial region very much 
After the sac has been opened forceps are applied to its cut margin 
and with a httle care and the aid of dissecting forceps the parts 
outside the neck can nearly always be loosened sufficiently to enable 
the sac to be drawn down so that the neck can be seen and divided 
under the guidance of the eye as in inguinal hernia Sometimes it is 
impossible to pull dowai a femoral sac in this waj In these circum 
stances the surgeon should introduce a finger into the sac and reaching 
the strangul iting agent he will often find that he can gradually 
insinuate the finger through the neck by the side of the intestine and 
can dilate the orifice sufficiently to break down its resistance com 
pletcly and enable the gut to be easily drawn dowai for inspection If 
neither of these methods is possible then it is necessary to divide the 
neck of the sac blindly This is done by introducing a hernia director 
between the bowel and the neck on the inner side A hernia knife is 
then earned up the groove of the director and the neck of the sac 
divided If this is done it will nearly always be found that the con 
stnction disappears and that it is unnecessary to divide Gimbemat s 
ligament but m some cases this must be divided before reduction can 
be effected It should be cut from outside and not through the sac 
In umbilical hernia the strangulation may either be at the neck of the 
sac or inside the sac some of the contents being caught in a pocket 
or being strangulated by bands or adhesions In these circumstances 
it is easier to see the exact cause of the strangulation but it may be 
difficult to disentangle the parts and to free the contents completely 
When it has been thought safe to return the gut the operation 
can usually be completed by carrying out the radical cure suitable 
for the region involved But m old and very feeble subjects or when 
the surgeon is working under improvised conditions or is inexperienced 
the question will anse how to deal with the sac and how to finish the 
operation after the strangulation has been relieved In these cir 
cumstances the tvro need have no hesitation m leaving the sac tn stiu 
and simply packing it and the wound with gauze This is the simplest 
method of finishing the operation and it is all that is necessary for 
life saving purposes Any further interference for the radical cure of 
the hernia can be deferred to a later date weeks or months after the 
operation or in fact in old and enfeebled people and especially with 



1098 


OPERATIONS FOR HERNIA 

femoral or small inguinal hermas ma\ often be dispensed with 
altogether, as the hernial region will heal by granulation and possibly 
not give much further trouble Some cases of strangulated umbilical 
hernia are so enormous that it is courting disaster to attempt radical 
cure after strangulation has been relieved, and it is much wiser mereh 
to stitch up the hernial sac and to leave it w situ without an\ attempt 
at its removal, 1 e to restore the hernia to its original state after 
dealing with the strangulation Many a life would be spared if this 
step was adopted Surgeons should recognize tint the lifesaving 
measure is the operation of ' herniotomy ” which does not presuppose 
the performance of radical cure 
In many cases of femoral hernia in feeble people the gut is extensiv ely 
damaged though not obviously beyond recovery In these circum- 
stances it may be reduced just within the hernial opening, a tube 
being brought to the surface through the incision The gut v er\ rapidly 
becomes adherent in its new site and quite often a case recovers 
without any complication or with the formation of only a temporary 
fistula No rules can be given which will decide when this method 
should be adopted or when it is necessary to resect or make a fonnil 
facal fistula Probably one method is as successful as the other, but 
with either the mortality is not less than r >0 per cent 

When the hernial sac contains only a sn all knuckle of intestine 
(Richters hernia) it is absolutely essential that the bowel should he 
brought down into the sac for thorough inspection Sometimes the 
little button which has been nipped is obviously quite recoverable, but 
in many cases it is of doubtful vitality In the latter circumstance^ 
it may be of such a small size that it can safely be m\ erttd into the 
intestine and over sewn by the Lembcrt method It is onlv when it 
involves an area greater than one third of the circumference of the 
bowel that in doubtful cases a formal resection should be carried out 
It is in these cases that the gut often slips bick into the abdomen 
before it can be pulkd down It is safer to inspect the gut than to 
leave the matter to chance and the surgeon should enlarge the onlicc 
of the sac and draw down the intestine for careful examination Tin 
intestine which Ins occupied the sac rmuins in the vicinity of its 
abdominal orifice for some time and can nearlv alw.ns be grasped with 
a pair of sponge forceps and brought down so that any doubtful areas 
can be dealt with If this is not done then m a certain proportion of 
cases the gut w ill subsequently gnevun in the abdomen and thep itn »t 
will die of peritonitis 

In some cases of strangulation it is found on opening the sac either 
that the gut is gangrenous or tint its vitality is so doubtful that its 
return to the abdomen is inadvisable The whole loop rmv be 
gangrenous including the mesentery or there may be patches of 
gangrene chiefly on the mtimestntenc border or gangrene may ht\t 
occurred only at the line of constriction This list possibihtv mikes 
it essential after the constriction is divided and before the gut is 
reduced to draw the loop down so that the line of constriction cm bt. 
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inspected (Fig H5) The appearance of a gangrenous piece of 
intestine— the flaccid collapsed loop with its lustreless discoloured 
(black gre\ or green) surface the pulseless mesentery and the samous 
bloodstained and perhaps offensive fluid in the sac— is sufficient^ 
charactenstic to raal e error unlikely But in the lesser degrees of 
strangulation it is difficult at times to be absolutely certain In such 
a case the suspected loop should be wrapped up for two or three 
minutes in hot pads after the constriction has been released when its 
viability will be proa ed if its colour improves It must not be accepted 
that recovery of the loop is cert un because one can see pulsation m the 
mesenterv It is a common mistake to 1 iok upon gut as bc> ond hope 
of recover} when it is merely con„tsted and adematous with some 



F g 535 The points at wh ch gangrene may occur in strangulated hern as 
V r e ther on the summit of the involved loop or at the po nt of constr etion. 


hemorrhage into its wall If an area of doubtful viability occurs all 
round the gut or involves the gut right up to the mesentery it is an 
indication for resection but if it onlj involves a small part of the 
corn exit} or a small area where the gut has actually been compressed 
by the strangulating agent then it ma> be dealt wi(h b) being tucked 
in and oversewn Lembert fashion With experience the surgeon 
encounters e\er fewer cases m which there is doubt but it is a good 
working rule that if one cannot be sure that the loop is viable it 
should be treated as if it were not 
If is decided that the gut must not be returned to the abdomen 
what is the best thing to do ’ It depends on man} considerations— 
upon the condition of the patient always more or less tovemic and 
exhausted by pain sleeplessness and vomit mg upon the tape of 
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bernja , upon the length of time already occupied by the operation 
upon the surroundings (for tee urgent operations are not always 
undertaken in a modem operating theatre with perfect light and 
skilled assistance), and upon the capacity of the surgeon for rapid 
intestinal work In general terms it may be said that the object 
of the operation is to save the life of a patient faced with very pme 
emergency, and if any elaboration of the absolute minimum is likely 
to prejudice the chance of recovery, it must not be entertained for a 
moment It is not suggested that the routine operation in gangrenous 
hernia should be the formation of a fecal fistula, but to establish such 
a fistula m the very bad cases mav be safer than to earn' out resection 
It must be remembered that the mortality of all strangulated hernias 
is around 20 per cent , and if gangrenous hernias only are considered 
the mortality is nearer GO per cent 

Many methods of treating gangrenous intestine have been suggested, 
and local treatment of gangrenous patches by evasion infolding, or 
int agination may sometimes be safety used if the areas are small and 
w ell-defined When this is not possible, there are three other courses 

(1) In doubtful cases, release of the constriction but retention of the 
loop in the sac (2) In cases of definite gangrene tilth the patient tn good 
condition, resection and anastomosis (3) In cases of gangrene trtlh 
condition of patient or surroundings less favourable making an artificial 
anus 

Technique. (1) Retention of loop in sac — Wash the loop and the 
interior of the sac with saline solution If onl\ a small Joop can be 
withdrawn, it should be fixed at or near the neck of the sac by a few 
catgut sutures between the gut and the sac If there is much tension, 
support will be obtained b\ passing a colostomv rod or length of rubber 
tubing through the mesenterv The loop of bowel should be covered 
with perforated protects e, and dressed with gauze wrung out in hot 
saline and frequently changed If the gut gives ua\ it will not be 
until the peritoneal cavity is safelv sealed off and an artificial anus 
will result, which can be dealt with when the time arrives If the 
gut recovers the intestine will graduallv reduce itself or can be reduced 
by a planned operation devised to remove the sac and effect a radical 
cure 

(2) Resection and anastomosis — \\ ash the loop and interior of the 
sac with saline solution Wrap the gangrenous loop in moist pads 
and shut off the area of operation with strips of gau7e chppel on to 
the edge of the incision It is essential to make the section of the bow el 
through healthv tissue For this purpose several inches of intestine 
above the gangrenous area and two or more inches below will have 
to be sacrificed It is not necessary to remove a hrge area of the 
mesentery but it is probably safer to mike the section through 
the vessels above the potnt at which they are thrombosed \s a nik 
the anastomosis should be made by the end-to-end method w ith direct 
suture as described m the section on Enterectomy (Vol I, p QOS) 

In some cases it will be found that the upj)er (proximal) end is so 
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much larger in diameter than the lower (distal) end that end-to end 
anastomosis seems unsuitable Much may be done, however, by an 
oblique section of the lower end to increase its lumen, or an incision 
may be made along the antimesenteric border at right angles to the 
open end of the smaller bow el Generally speaking, it is safe to pucker 
up the larger end by placing the stitches more widely apart than in 
the smaller end, m cases where the disproportion is not too marked 
The alternative is to close both ends and do a lateral anastomosis, but 
this is rarely necessary End to side anastomosis is not adv ised 

(8) Making an artificial anus — In the more desperate cases, where 
the condition of the patient not only forbids a long operation, but 
when decompression of the intestine is imperative, the formation 
of an artificial anus is indicated In all cases the constriction must be 
r dined as a first step, and the loop drawn dow n, so that the line of 
constriction can be inspected This obviates the risk of perforation 
and extravasation within the abdomen, or inside the neck of the sac 
as the result of ulceration at the stneture line The simplest method 
of all is to attach the loop by a few sutures to the sac as near the neck 
as possible, incise the gut along its antimesenteric border, sew the cut 
edge to the sac or the skin at the line of incision, and make certain of 
adequate drainage by passing into the proximal loop a tube of the size 
of a 14 rubber catheter If, however, a considerable length is gang- 
renous, this method w ould leave a mass of septic material which would 
take a long time to separate, and might well giv e rise to infection of 
the surrounding integument In such a case it is well as a first step 
to suture the two limbs of the loop together above the portion to be 
resected, and also to the sac near the neck, to prevent the loop slipping 
back into the abdomen The gangrenous portion is then cut away, 
and all bleeding carefully arrested The ends may be left open or tubes 
may be tied in 

After -treatment of artificial anus — The after treatment of artificial 
anus presents many problems In the first instance, as the result of 
toxcemic paresis of the intestine, the bowels may not function In these 
circumstances the general remedies which are most valuable are, first, 
those relied upon for overcoming tox.xmia, and especially flushing the 
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saline injected into the muscles or intravenously, whichever route 
seems indicated Secondly, the stimulation of the plain muscle of 
the intestine by hypodermic exhibition of strychnine in small doses 
frequently repeated, and by the use of specific excitants such as 
pituitary extract or acetylcholine or similar substances The inhala- 
tion of 90 per cent o\j gen is sometimes effective If these measures 
all fail, purgative remedies may be tried, and of these the best is 
calomel in quarter-grain doses repeated every half-hour until 8 gr 
has been administered, assisted by the other measures which have 
been mentioned Strong concentrated sibne* are also sometime* 
effective Injections may be made locally into the exposed lumen of 
the bowel and various substances maj be tried 
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The next difficulty is the too-free escape of intestinal contents, 
especially when the opening happens to be high in the alimentary 
canal In these circumstances it may be possible to conduct the 
contents from one loop to the other by a robber tube, inserted 
temporarily, or thejtscapmg contents may be collected and injected 
into the lower loop by a svringe, or may even be administered per 
rectum The fluid and chloride loss may be temporarily renewed 
by the intravenous administration of normal saline When the 
problem becomes serious, and despite all efforts the patient begins to 
lose ground, then some surgical interference is imperative In these 
circumstances the simplest measures which will suffice should be first 
adopted As a rule, it is necessary* to open the abdomen well away 
from the site and to make an anastomosis between the loops of bowel 
going to the hernia Such an anastomosis w ill probabl} not function 
satisfactorily unless the bowel between it and the hernia is interrupted 
either b\ division and inversion of the ends or by a thick encircling 
ligature of catgut buried by a few Lembert sutures Once the normal 
intestinal current is restored, the patient maj be expected to pick up 
rapidl} , and the operation for the repair of the hernia and the removal 
of the gut m that situation can be undertaken w ith confidence in three or 
four weeks In other cases in which the whole of the contents do not 
escape by the fistula, spontaneous closure ma> take place, or the fistula 
may be dealt with locallv at the hernial site Tins requires the 
separation of the intestines from the margins of the opening so that 
they can be drawn down for the purpose of repair. Quite often a 
formal resection mas be necessary and in femoral hernia this is better 
•conducted through an independent laparotomy incision about two 
inches above and parallel with Poupart’s ligament 

Accidents in connection with the operation for strangulated hernia. — 
—Sometimes the neck of the sac lias been tom during attempts at 
reduction or. more commonlv , it has been rather too *frcely incised 
during division of the constriction In either case the lntcstinc^may 
be reduced inadvertently through the rent into the cellular tissue, 
strangulation then persisting as the result of constriction hv the margins 
of the rent It is onl) necexsar> to mention this possibility to show the 
necessity of care to prevent it After reduction of a henna, either by 
taxis or by successful operation, the patient may suffer from a form of 
ileus w Inch may proi e fatal This is to lx? treated by measures abend v 
detailed sometimes this condition has yielded to spiml anisth&na 
If all means fail to relieve, the' abdomen must be opened and a lateral 
anastomosis made, short-circuiting the portion of bowel that has been 
m the sac, but it does not follow that even this will be successful, for 
the complication is a very* serious one 

diaphragmatic hernia * 

This variety of hernia, though not common, is less rare tlnn is 
general lv supposed It consists of a protrusion into the chest of some 
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abdominal vascus, in part or as a whole, and either with or without a 
peritoneal sac Wien a sac is absent the contents may be adherent 
to the thoracic v iscera The condition ma\ be traumatic or congenital 
In the former xanety the defect is generally m the dome of the 
diaphragm The contents are variable but usually consist of 
portions ( of the stomach and colon, sometimes with coils of small 
intestine In one of the congenital types the herniation takes place 
through the oesophageal foramen and is spoken of as " para-cesopha- 
geal " or " hiatus " hernia This variety is sometimes associated w ith 
congenitally short oesophagus In hiatus hernia some part of the 
stomach or even the whole \iscus herniates into the thora\ and may 
be accompanied by the left lobe of the liver 

The symptoms are usually digestive pain, associated with a sense 
of extreme distension, aggravated by food and rehev ed by eructations 
or vomiting Patients sometimes state that they are afraid to eat 
Quite often gallstones are simulated and in a good many of the cases 
the biliary tract has been explored before the correct diagnosis is 
made. In some cases there is cesophageal obstruction which raaj 
closely simulate cardiospasm 

Indications for operation. — Diaphragmatic hernia is not in itself 
an indication for operative treatment as intervention is certainly not 
free from risk When svmptoms are troublesome and persistent, 
operation is recommended It is advisable to interfere during the 
quiescent period and not to risk the development of an emergency 
Wien X-ray investigation demonstrates small intestine in the hernia, 
operation should be advised, for strangulation is then likely and is a 
very serious complication 

Technique of operation. — General anesthesia is usually employed 
for complete relaxation is essential In cases of difficulty regional 
may be combined with general anesthesia by injecting the lower 
intercostal nerves on the left side just below the angles of the ribs 
Complete relaxation of the diaphragm may be secured by blocking or 
crushing the phrenic nerve m the root of the neck 

The approach largely depends on the type and situation of the 
hernia and whether the contents are known to be reducible In 
practice the abdominal route is usually employed and,, in most cases 
operation can be completed from below the diaphragm A mid line 
epigastnc incision is most useful, but it should be carried right up into 
the stemo-costal angle Some surgeons prefer an incision parallel 
with, and just below , the left costal margin The rev ersed Trendelen- 
burg posture is helpful and further exposure may be obtained by 
separating the left lobe of the liver from its diaphragmatic attachment 
and drawing it towards the right side (Fig 536) If the aperture 
can be readily exposed the contents may be withdrawn into the 
abdomen without difficulty In some cases, however, reduction may 
be very troublesome and th^ may be due to negativ e pressure or to 
adhesions The former may be overcome by introducing a tube into 
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or in the absence of a sac to the pleura the pericardium or the lung 
The surgeon must nc\ er be tempted to use strong traction from the 
abdomen as venous damage tnaj be done to the thoracic viscera If 
gentle traction and mobilization with the finger do not succeed m 
releasing the contents it will be necessan to open the chest Iredj b\ 
an mciswn along the eighth nb or adjoining interspace so that the 
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adhesions may be dealt w ith under the guidance of the eje During 
the process of reduction from the abdomen the sac may be inverted 
into the pentoneal cavity and may be cut away It is not essential 
to make any great effort to remove the sac as it seems to look after 
itself 

Once the contents have been withdraw n an attempt must be made 
to close the aperture m the diaphragm and this can usually be accom 
plished successfully The freshened margins may be drawn together 
without difficulty and may sometimes prove so lax that they can be 
overlapped Interrupted sutures of stout chromvcized catgut should 
be used for the closure which can often be reinforced by applying the 
mobilized left lobe of the liver to the sutured area The two ends of 
the last suture of closure are left long and are passed on a needle through 
the liver about an inch apart and are then tied in order to apply it 
firmly to the under surface of the diaphragm If the margins of the 
aperture in the diaphragm cannot be draw n together because of tension 
the gap mav be entirely covered by applying the liv er to its under sur 
face or the aperture may first hav e to be laced o\ er with fascial strands 
cut from the thigh Whenever there is tension or difficulty in getting 
the margins into apposition the catgut sutures ought to be supple 
mented by fascial strips Sometimes it is much less difficult to close 
the hernial orifice from the thoracic surface of the diaphragm than from 
below 

In strangulation the patients are frequently so ill that the least 
possible interference must suffice and if the condition can be relieved 
by opening the abdomen and withdraw ing the intestine from the hernia 
into the pentoneal cavity the radical cure may have to be left until 
another time There is however great risk of recurrence of this 
complication and the radical operation should not be too long delayed 

Sometimes the stomach has been so long in the chest cavity and is 
so much distended that there does not seem room for it in the abdomen 
In these circumstances Sir Thomas Dunhill has found it advantageous 
to perform temporary gastrostomy This has the further adv antage 
that it anchors the stomach to the parietes counteracting the tendency 
for it to be drawn up into its old position m the chest 

In hiatal hernia there is usually not much difficulty in reducing the 
stomach which is the invariable content The hiatus may be sufli 
ciently narrowed by drawing the anterior part of the opening together 
but care must be taken not to displace or unduly compress the 
oesophagus 

There is a considerable risk of collapse of the lung after these 
operations and Stuart Harrington of the Mayo Clinic strongly 
advises that the patients should be nursed in an oxygen tent 

Tinally it must be realized that surgical intervention is always 
senous and that there are many possibilities of disaster Even in the 
presence of symptoms a conservative policy deserves senous con 
sideration The milder troubles may often be reliev ed by the treatment 
of associated lesions and perhaps by the occasional passage of the 



CHAPTER XXIV 

OPERATIONS FOR CANCER OF 
THE RECTUM 

By G GREY TURNER 

Surgical anatomy of the rectum and anal canal — The rectum extends 
from the middle of the third piece of the sacrum to a point one and a 
quarter inches in front of and a little below the le\ el of the tip of the 
coccyx where it is continuous with the anal canal 
It is about 5 or 6 in in length and lies at first on the antenor surface 
of the sacrum and coccvx and then on the ino coccygeal raphe of the 
lei a tores am muscles The litter §vveep round the sides of the lower 
one-third of the bowel to reach the raphe where they gun insertion 
uv dovwg separate. X\vt raAwsw fvvww ttoa l tit 

In its upper one third the rectum is co' ered in front and it the 
sides by peritoneum m the middle tlurd m front only and m the 
lower third is devoid of pentoneum and is embedded in i sheath of 
pelvic celluhr tissue lying on the deep surface of the levitores am 
(fascia propria) (Tig 587) Between the rectum and prostate and 
the base of the bladder in the male and the vagina in the female there 
is a definite plane of cleavage in this cellulir tissue and when this is 
opened up the bowel can readily be separated Thickenings in this 
cellular tissue nin backwards to the sacrum (suspensory ligaments) and 
laterally along the middle ha?morrhoidal vessels 
The peritoneum passes from the anterior surface of the rectum on to 
the upper part of the posterior wall of the vagina in the female and on 
to the bladder in the male The reflexion is further from the surface 
of the perineum in the male than in the female and is about three 
to four inches from the anal verge As the pentoneum reaches its 
lower limit it is only loosely connected to the rectum by fatty areolar 
tissue When exposed from below m the operation of rectal excision 
the peritoneum can be separated to some extent from the rectum by 
gently pushing it aside using the method of gnure stripping 

The lower third of the rectum is dilated this portion being called 
the ampulla Just bevond at the penneal flexure the rectum joins 
the anal canal at almost a right angle 
The anal canal about one and a half inches long is related postenorly 
to the ano coccy geal raphe laterally to the lev atore» am and anteriorly 
to the apex of the prostate the base of the triangular ligament and 
the bulb of the urethra covered by Colles fascia In the female the 
vagina is related to it anteriorly The canal is surrounded by the 
internal sphincter deep to the levator am and hy the external sphincter 
superficial to that muscle 

The mucous membrane of the rectum is covered by columnar 
epithelium containing mucous glands and J n the lower part is very 
1107 
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F R 537 — D ssect on show n t pcfer or surface of rectum w th the fase a 
propria or sheath the superior h*norrho dal vessels per rectal fat and some 
of the lymph nodes 
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loosely attached to the underlying muscle The luung of the anal 
canal presents three zones — the uppermost show s vertical folds, the 
columns of Morgagni, which are joined to one another below by the 
semilunar anal \ alves , this part is covered by cubical epithelium 
The second zone is covered by stratified squamous epithelium, and 
the third zone, the anus, by true shin 

The blood supply is derived from the superior hemorrhoidal artery 
which is the continuation of the inferior mesenteric, the middle 
lucmorrboidals from the internal iliac above the levator am, and the 
inferior hemorrhoidals from the internal pudic below that muscle 
The 'terminal branches of the superior hemorrhoidal artery run 
vertically in the columns of Morgagni and anastomose freely with the 
other tw o vessels in the lower part of the anal canal 

The veins form tw o plexuses The internal plexus in the submucosa 
drams mainly into the inferior mesenteric via the superior hiemorrhoida! 
vein These, being radicles of the portal system, have no valves 
The external plexus outside the muscle coat communicates with the 
internal plexus and goes to form a superior hiEmorrhoidal vein of 
considerable size and importance It receives radicles from the 
sigmoid and descending colon, and eventually joins the splenic vein 
close to its junction with the superior mesenteric to form the portal 
vein Thus there is a direct connexion w ith the rectum, and septic 
conditions there can easily produce portal pyaemia Carcinoma may 
also directly invade the veins and so reach the In er 

The nerves are derived from the sympathetic and the parasympa- 
thetic, the latter distributed through the second, third and fourth 
sacral nerves The major part of the sympathetic supply comes from 
the inferior mesenteric plexus, the fibres running with the superior 
hoemorrhoidal artery and its branches Some part of this supply 
travels ita the presacral or hypogastric nerve The final distribution 
of these nerves in the rectal wall and to the muscles concerned is 
similar to the arrangement m other parts of the alimentary canal 
It is the_function of this nerve supply to supervise the extremely 
delicate mechanism of co ordination between the powerful sphmctenc 
apparatus and the propelling force of the strong muscular w all of the 
rectum The fact that the sympathetic nerve supply to the ’bladder 
and to the pelvic organs of women travels by similar sympathetic 
channels explains the upset of their functions in rectal disease The 
mucosa of the anal canal is extremely sensitive while that of the rectum 
proper is comparatively insensitive 

The lymphatics begin as plexuses in the submucous and muscular 
layers of the low er bow el As with lymphatics elsew here in the bow el, 
these collect into \ essels w hich pass through the muscul ir coats, and on 
the outside of the rectum run with the veins and converge towards the 
middle line posteriorly Less important lymphatics accompany the 
middle hcemorrhoidal vessels, and finally’ dram into lymph nodes 
along the internal lhacs The study of pathological conditions, rather 
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than anatomical injections pro\e that by far the greater part of the 
lymph drainage runs through the lymphatic channels winch pi^s 
towards the mid line and travel upwards in companj with the brandies 
of the supenor hemorrhoidal vessels The first lymph nodes into 
which they discharge their contents are the para rectal or retro rectal 
nodes which lie on the outer aspect of the rectum posteriori} and 
postero laterally among the fat and cellular tissue which goes to 
form the fascia propna or sheath of the rectum These nodes are well 
marked and constant but \ ary in number and size \\ here the \ enous 
branches collect into a smgle trunk about the le\el of the upper 
part of the ampulla the nodes leave the bowel and he m the meso 
rectum as the supenor hemorrhoidal chain of Ivmph nodes Trom 
the latter efferents pass to the inferior mesentenc and aortic nodes 
The lymphatics of the lower part of the anal canal and those from the 
anal margin drain into the superficial inguinal nodes The} probablj 
decussate m their passage so that the nodes in both groins ma\ be 
imolved m what appears to be a unilateral lesion 

Spread of cancer of the rectum — This must be considered under 
three heads (<i) b} direct extension through continuity of tissue 
(6) through the venous system and (c) b> the lymphatic system At 
the outset it should be realized that although mo't carcinomas of 
the rectum grow slowl} and their life history extends over two or 
more jears nevertheless in about 20 per cent of cases the disease 
spreads rapid 1} and disseminate* earl} so that the life hist or} js then a 
matter of onl} a few months 

The growths can be classified according to their gross pathological 
features into three groups (Dukes) A Those which proliferate on 
the surface and form the papillomatous type B Those m which 
ulceration and penetration of the bowel wall is the mam feature but 
without glandular metastasis C Those with deep ulceration and 
glandular involvement Dukes stated that involvement of glands 
does not usuall} occur until the perirectal tissues are invaded Tins 
all goes to show that at its inception and in manv case^ for long 
afterwards carcinoma of the rectum remains a local disca*^ 

As far as extension in the rectum is concerned growth is sfow and 
tends to encircle the bowel the time taken being about eighteen 
months for three fourths of the circumference The grow th becomes 
adherent to the muscular coat before half the circumference has been 
encompassed W hen the w hole thickness of the w all has been mtiltra 
ted the growth invades the perirectal fatty tissue but does not reach 
the fascia propna till more than a }ear has elapsed Until the fascia 
propna has been penetrated no fixation to surrounding structures 
takes place (Ernest Miles 1939) The growth ma) then invade 
the base of the bladder the vagina and uterus the pre«acral tissue* 
and the pentoneum The extent to which permeation occurs m the 
rectal wall above the growth has been much discussed but recent 
jnv estigations in large numbers of cases hav e show n it to be infrequent 
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Extension b\ the tenons system is not common but occasionally 
metastasis m the liver may be found in cases which otherwise seem 
favourable for radical cure 

The frequency of this method of spread is difficult to estimate 
Histological e\idence of direct involvement of veins is found in 
comparativ ely few coses but malignant emboli may be carried to the 
liver in the blood stream without leaving any trace 

The mere fact that lymph nodes are enlarged and palpable is not 
necessarily evidence of invasion by growth and many such nodes 
turn out to be inflammatory Lymph nodes are more frequently 
invaded in younger subjects and more often in women than in men 
Careful studies hove shown thot they are not likely to be infiltrated 
by growth unless the pen rectal tissues are invoded For the most 
part lymphatic invasion follows a regular course and spreads from 
node to node though in the very malignant cases this sequence moy 
fail and a node in a superior group mav become inv oded before those of 
intervening groups Spread to lymph nodes below the growth or 
nodes on the levatores am is a late phenomenon only found in 
inoperable cases Permeation of lymph vessels is rare and only seen 
in very malignant cases 

Operability — The first point to consider is distant dissemination 
Unequivocal demonstration of secondary deposits m the liver means 
that no radical operation is justifiable It is a great reflection on our 
diagnostic acumen that m most cases the condition of the liver can 
only be determined by palpation during laparotomy Direct extension 
of the growth to the peritoneum may give rise to ascites and the 
presence of fluid in the abdomen is strong presumptn e ev idence that 
such an extension has occurred It is not possible by ordinary 
examination to determine the state of the lymph nodes in the vicinity 
of the growth Because dissemination may be present without 
giving nse to svmptoms or signs it has become the practice during 
recent years to make an exploratory laparotomy the first stage of the 
surgical management of any but the earliest and most favourable 
types of growth The local condition bearing on operability is extension 
beyond the bow el w all and especially to the structures at the base of the 
bladder Tor this reason growths situated on the anterior wall of the 
rectum are of vv orse prognosis than those situated posteriorly Involve 
ment of the vaginal wall or even of the uterus itself though serious 
is not necessanly a bar to successful intervention The criteria of 
local extension may be gross as when the growth ulcerates into the 
vagina or the bladder but in the great majority of cases it takes the 
form of fixation Absolute fixation or stony hard infiltration as if 
the parts w ere imbedded in plaster of Paris means such a degree of 
extension that radical operation is out of the question In some few 
cases a certain amount of fixation is due to inflammatory disturbance 
and will disappear or very much improve after colostomy A 
grow th that can be moved on the bowel wall with the examining finger 
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or that comes down on to the finger when the patient strains has 
probably not penetrated the bowel wall Though high situation of 
the growth means that its operative removal will be a more serious 
undertaking and will usually involve a combined operation it does 
not mean that it need be inoperable It is most important that the 
surgeon should not be easily deterred from undertaking operative 
treatment, for it is far more serious to declare a condition inoperable, 
when perhaps with the exercise of more courage the growth might 
have been removed, than to undertake an operation m which satis- 
factory removal turns out to be impossible In borderland cases 
the patient should be given the chance of exploratory laparotomy 
which may prove that the fear of dissemination is groundless As a 
result of preliminary colostomy there may be such a degree of improve- 
ment in the local condition that operation becomes not only feasible 
but favourable The general condition, as show n by the state of the 
respiratory, cardio vascular and renal systems though it may modifv 
the scope of the operation and may add to its gravity, can seldom be 
a determining factor against intervention except in borderland casei 
The sex, the age and the anatomical build of the patient may have a 
bearing on the method of removal to be employed and may add to or 
lighten the technical difficulties but they cannot be factors determining 
against operation when conditions are otherwise favourable 

The mortality from the disease remains high, and for this many' 
reasons can be advanced Perhaps the most important is that when 
the patient seeks advice the chance of a successful removal has already' 
in many cases gone by The early symptoms are often indefinite, 
and many patients especially those with little or no pain will not 
consult their medical attendant until the late symptoms of diarrhoea, 
tenesmus, or even partial obstruction, compel them to do so By 
that time the growth may have become fixed, or distant metastasis 
may have occurred By the adoption of bolder methods, by' the 
two stage method of operating and especially by more careful and 
thorough preparation, many cases which only a few years ago were 
looked upon as inoperable can now be dealt with Cven to-day a 
radical cure cannot be attempted in about a quarter of the cases when 
they present themselves for examination This is not only the result of 
delay in diagnosis but is due to the fact that a certain proportion of 
the cases disseminate early 

The different operations which may be employed.— To avoid mis- 
understanding, the following are the terms used for the operations 
which will be described 

1 Local excision of a small grow th 

2 Local resection with preservation of the sphincters, carried out 

from the perineum and know n as " Jow er conservatn c resection ” 

8 Tlie extended penneal excision with preliminary' inguinal colos 
tomy * 

♦ The word extended b employ*! to distinct b this cp**alloo Jrom th- old pfrtiiwl r*ci»ioi wfckh 
was admitted!} a much too bm led rcroov.U 
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4 The penneo-abdommal evasion that is an excision begun and 

largely carried out from below but completed through the 
abdomen (Grey Turner W B Gabriel) 

5 The abdomino penneal excision (Ernest Miles) 

G Abdominal removal with («) permanent colostomy (6) restoration 
of continuity the upper conservative resection 

7 Abdomino anal conservative method— the pull through operation 
of German surgeons 

The operations will be described m the order in which the) are 
most frequently employed 

Preliminary considerations — The interests of patients suffering 
from malignant disease of the rectum will be best served if the surgeon 
considers which operation is particularly suited to the case rather than 
if he endeavours to make some one operation fit every variety of 
pathological and other circumstance The age the sex the build of 
the patient and the general state of health as well as the site and the 
t)pe of the growth may all have an influence on the selection The 
first consideration is to make sure as far as possible that there is no 
distant dissemination If this can be excluded then the local con 
ditions of the growth must be carefully studied When the latter 
involves only a part of the circumference of the bowel and can be 
readil) moved from side to side with the examining finger or when 
up and down movement during straining can be demonstrated bv the 
hngcr it is probable that it can at least be successfully excised though 
there is no means by which the condition of the lymphatic glands can 
be certainly determined before operating On the other hand if the 
growth surrounds the bowel and is fixed as demonstrated by the finger 
and especially if the fixation is on the-anterior aspect of the rectum it 
is improbable that it can be successfully removed As it is often 
impossible to be quite sure that the liver is free from growth and that 
there are no secondarv deposits in the glands many surgeons make it a 
universal practice to open the abdomen in the middle line so that this 
point can be settled bv direct exploration This examination can also 
be made through the oblique incision in the left iliac fossa which may 
subsequentlv be used for bolostomv but for fhe purpose of exploration 

Vu TutfsL u' 4 ViTSY?S 7& 'iXi'gt 7£> XXSVcMl fas 'CftVaS.t'iTO.', MV& tVvSCv 

is then the probability that a ventral hernia will develop m which the 
colostomy would be situated For these reasons it is better to make a 
midline incision for the exploration with an independent opening for 
the colostomy 

Choice of operation — If the growth is of the papillomatous type is 
withm such easy reach of the anus that the examining finger can 
explore all round it is no larger than a two shilling piece can be freely 
moved with the mucous membrane and there is no suspiaon of 
dissemination it is a case in which the conservative operation should 
be considered Any growth which is suitable for interference and 
which is within easy reach of the finger can be operated upon from 
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below b 3 the extended perineal method Some surgeons believe that 
all such cases have a better chance of ultimate cure if the operation is 
a combined one If on the other hand though the growth can be 
felt it is just at the tip of the finger and the latter cannot reach be} oml 
it then this indicates a growth at the pelvirectal junction and means 
that a combined operation must be earned out There are some feu 
cases belonging properly to the highest part of the rectum in winch 
the operation can be conducted entirely from the abdomen Big 
stout men and patients who are poor risks on account of their general 
health stand a better chance of recover} when the operation is earned 
out from below 

Colostom) v sacral anus — In certain cases which can be operated 
upon entirely from the perineum it is possible to do a successful 
operation and to leave a sacral anus but experience has shown that 
if a patient must tolerate an incontinent anus it is much better to 
have it situated on the front of the body where it can be looked after 
by the patient under the guidance of the e>e That being so it is 
recommended that even if the penneal route is to be employed the 
abdomen should first be opened in the middle line for exploration and 
this should be combined with colostom} Whether or not tins should 
be done as a preliminary operation or as a first step of the perineal 
operation depends on the presence or otherwise of obstructive S}mp 
toms and also on the general condition Tor the most part it is better 
to divide the operation into stages and to make the exploration and 
colostomy first and in a fortnight or three weeks to cam out the 
excision from the perineum But the time that must elapse between 
the two operations depends entirely on the progress which the patient 
makes It is most important that he should have the full advantage 
of the preliminary colostom} and should also have ample time 
to recover from the effects of this stage of the operation If the 
abdomino penneal operation is to be carried out it al o mav Ik 
done m two stages Man} who advocate this operation including its 
originator do it in one stage but thev take care to spend as long as 
mav be necessary even up to a week or 10 divs in the preparation 
of the patient 

Preparation for operation — Nothin^ has done more to improve 
the results of abdominal operati ins than proper preparation and this 
has been especially evident m bowel growths The patient should l>e 
admitted to hospital or nursing home several davs before operation 
for rest and investigation and to become acclimatized to the «ur 
roundings During this period there must be a general overhaul of 
all the sv stems in elderlv patients the renal function ojiccialh 
requires careful scrutiny Bronchial irritation and infection should 
be treated and smoking reduced to a minimum \nxnin require-* 
attention and if nccessarv blood transfusion should be employed 
In any event the blood group must be determined and the puK rate 
and blood pressure recorded The diet should be generous but of a 
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low residue and high nutntive \alue The bowel should be emptied 
by mild purgatives assisted bj liquid paraffin and moderate-sized 
wa«h outs and, though the cleansing process should not be too drastic, 
it must be thorough Nervous patients maj require some sedativ e but 
morphia should not be used in the pre operative period No purgativ e 
should be given during the twenty-four hours immediately preceding 
operation, but the rechim should be emptied by a glycerine enema 
on the evening before 

Anesthesia. — With the twofold object of diminishing shock and 
reducing the amount of inhalation anesthetic required, it was my 
practice to employ a combination of spinal or local anesthesia with 
inhalation anesthesia Accumulating experience, however, suggests, 
rather than proves that both the spinal and the local anesthetic 
lower the resistance of the tissues and that wound healing and repair 
are better if they are avoided Pre-medication with scopolamine and 
omnopon followed by gas oxygen ether anesthesia skilfully admims 
tered, usually prov ides ideal conditions for both surgeon and patient 
and is followed by verv good results 

Care of patient during operation.— The pulse and blood pressure 
should be carefullv watched from the outset and mtravenous glucose 
saline administered at the first sign of deterioration Proper co 
operation between anesthetist and surgeon should result in the 
prevention of serious shock An> necessary change in the position 
of the patient should be very carefully carried out and this especially 
applies to the concluding stages of the operation 

THE EXTENDED PERINEAL EXCISION AFTER 
PRELIMINARY EXPLORATION AND COLOSTOMY 

1 1 rsi stage -'-Exploration of the abdomen is made through a median 
sub umbilical incision with left inguinal or transverse colostomj As 
a rule the condition of the patient rapidlj improves The lower bowel 
is cleansed b\ irrigation with normal saline Ordinary nourishing 
diet is allowed and at the end of a fortnight the patient ma> get out 
of bed If improvement is «low or there is marked an-emia blood 
transfusion maj be helpful 

Second stage — About three weeks later the second operation is 
carried out The patient is placed m the, left semi prone position, 
with the thighs well flexed and the buttocks right up to the edge of 
the table The right arm should be supported on a rest The anus is 
closed b> a subcutaneous purse string of stout silk The incision 
starts from the side of the ba«e of the sacrum and is earned forward in 
the midline, surrounding but well clear of the anus, to meet m the 
rmdline b in m front of the anus (Fig 5*18 ) It is deepened through 
the subcutaneous tissue and well retracted At the lower end the 
muscular fibres of the external sphincter come into view, while at 
the upper end the low er borders of both gluteus maximus muscles should 
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be exposed By deepening the incision between these two points the 
inferior surfaces of the le\ atores and gluteai muscle* are seen and should 
be cleared close up to their origins The separation of the rectum 
from the urethra and prostate is the next step The ends of the suture 
used to close the anus should be left long and knotted together to form 
a loop which makes a comement retractor for drawing the anus away 
from these parts The actual dissection is best made w ith blunt pointed 
scissors and these must be used with the blades kept parallel with the 
prostate and bladder base Some surgeons make a practice of t\ mg a 
gum elastic catheter into the urethra to act as a guide but after a little 



Fig 538 — Complete removal of rectum from b«low the anus is dosed by 
a purse string suture and the extent of the mcis on demarcated 

practice this structure can readily be identified b\ its appearance and 
by touch When the anterior fibres < f the external snhinctcr ire 
di\ ided transx ersely at the central point of the perineum the bulb 
of the urethra comes into Mew and as the rectum is drawn backwards 
this structure can be genth thrust forward by gauze stripping 
Drawing on the rectum makes the anterior fibres of the lc\ itor ant 
prominent and they should be snipped through lateral to the middle 
line This step allows the anal region to be further drawn away and 
the urethra better defined so that with a snip or two of the scissor* 
the plane between the prostate and rectum is opened up The dm 11 n 
of the le\ ator am is continued still further back on either side it 
should be cut about half an inch from its attachment to the white 
line If it is diwdcd nearer that structure there ma\ be bleed ne 
which is a little difficult to check Once the proper plane of cell ihr 
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tissue is found between the rectum and prostate or vagina, those 
structures can be separated with great ease by gauze stripping it is 
only when there is inflammatory induration or actual invasion by 
growth that the scissors are necessary The separation is now con 
tmued anteriorly until the peritoneal reflexion is reached and a large 
moist swab is lightly packed into the area 
Attention is now given to the upper posterior attachments of the 
rectum and the region of the coccyx is exposed In fat or bulky 
subjects it may be an advantage to carry out this step at an earlier 
stage The coccyx is defined separated from its attachments and 



Fig 539A — Complete removal of rectum from below 
The anils has been closed an I w th surrounding skin The u rd an raphe and the t •vilors a 1 are 

exposes! and the coccyx has been disarticulated Inset nds on 

removed The bone is separated from the sacrum by disarticulation 
and this is best done w ith the knile rather than the bone lorccps 
although in elderly patients the latter may have to be employed 
During this step the termination of the middle sacral artery may' 
be divided or tom it can seldom be caught but the bleeding is 
arrested by packing a gauze swab firmly up against it The division 
of the levatores am is now carried right back to the side of the coccy x 
and some fibres of the coccygeus are also divided The rectum is 
now separated from tjie front of the sacrum and this can usualh 
be done by making a transverse cut with the scissors through the 
strong fascia jiist opposite the end of the bone The finger introduced 
just in front of the sacrum can then easily thrust the structures 
forwards, except when there is induration, in which case a pair of 
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blunt pointed scissors or a gauze mop on a handle may be introduced 
and used gently as a lexer As soon as the space is freely opened 
the rectum is felt to be mobilized and can be drawn down consider ibl\ 
The lateral ligaments are caught and di\ ided and are better ligatured at 
this stage The rectum should now be Wrapped in gauze and f reels 
turned backwards exposing the anterior aspect After the ratios al 
of the gauze which was temporarily introduced tin. peritoneum of 
the recto xesical or pouch of Douglas can be caught in artery forceps 
and opened with scissors The opening is then enlarged round the 
sides and half an inch away from the bowel This may suffice to allow 
the bowel to be brought sufficiently down to expose it for division well 



above the growth but if it dots not do so the posttro 1 ittral ptritom il 
reflexion may be divided upwards by the side of the bowel for two cr 
three inches The peritoneal cavity is temporarily packed with a 
large gauze secured with a pair of artery forceps 

Attention must now bt tumtd to the mgso rectum If easily 
accessible this may be caught in artery forceps divided and ligatured 
Quite often it is not easy to expose in which case a ligatua ma\ 
be passed through it with a handled neulfe or a nettffe m a holder 
The main trunk or sjme large branch of the -superior lixmorrlioidal 
may lie so close to the bowel as to be almost buried in its wall and 
care must be taken to ^ec that such a vessel is not missed an 1 all >we l 
to retract In most cases the vessel can be caught and ligatua I 
off in this way though at times only with considerable difficulty 
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On rare occasions it may be necessary to leave a pair of artery forceps 
on a vessel which has eluded ligature This is no reproach if it is 
to be the means of preventing a death from hemorrhage 
The bowel must now be divided and this must be done at the 
highest convenient spot and not les* than three or four inches above 
the upper margin of the growth The ideal plan is to cut the bowel 
with the cautery between clamps but it may be v ery difficult to apply 
an upper clamp In these circumstances the bowel can be crushed 
by forceps and a ligature applied to the crushed area The ligature 
must be very tightly tied as there is a mh of some part of the bowel 



retracting into the lumen If there is any question about the security 
of the closure it is necessary to pass a strong suture across the end 
of the bowel If the division is not made with the cautery the cut 
surface should be thoroughly swabbed with pure carbolic Whenever 
possible the end should be buried with a purse string or other suture 
The stump closed in this way should be placed just within the pen 
toneal cavity which is closed with a continuous or a series of inter 
rupted sutures If the cut end of the bowel cannot be buned and 
returned to the peritoneum the edge of the latter should be sutured 
to the bowel at one or two points and the remainder closed A 
hnger size rubber tube should be threaded on to one end of the 
ligature used to tie the bowel and run along until it lies in contact 
with the end of the bowel (Fig 58*)) 
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Attention is ne*t paid to the toilet of the large wound and any 
vessels still bleeding must be caught and ligatured Oozing areas 
where there are nc> individual vessels to tie should be under run or 
overstitched with catgut If the operation has been sufficient!! 
radical it wall be impossible to close the depths of the wound though 
something may be done to dimmish its size at the anterior part by 
deep sutures If there is oozing that cannot be controlled by suture, 
or if the wound has been soiled perhaps by accidental injury to the 
bowel during the course of the operation it is better to pack it lightly 
with gauze Otherwise a softened rubber tube may suffice to pro' ide 



Fig 539D Complete removal of rectum from below 

Tfcr rectun ha ren o nl and 111 cut end dosed b> pure Inns uture the p»n oocuni be ng ckwd 

by nterrap ed u urcs In be nset he lower end of he bow be ng fixed to the pen onrura w h the 
u urps qf and a tube is pla ed down to the sutured end 

for the escape of imprisoned air and exudate Except for the passage 
of the tube or gauze the whole wound should be carefully closed bv 
suture great care being taken to get the subcutaneous tissues in 
contact The sutures at the anterior end should be of chromicized 
catgut so that there are no sharp ends to prick the patient when the 
thighs are brought together For the remainder of the wound 
silkworm gut makes the best suture material The dressing should 
be anchored in position with sutures or strapping and care should be 
taken to protect the area agamst accidental infection At the con 
elusion of the operation the patient should be slowly and \erv gentb 
turned on to the back for sudden reversal of position may bring on 
collapse In a very easy case the operation may be completed in 
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three-quarters of an hour but one and a quarter to one and a lnlf 
hours is a more usual duration 

Difficulties during operation — If for any reason the bowel cannot 
be sufficiently mobilized to allow it to be drawn down and divided a 
safe distance above the growth the surgeon must make up Ins mind 
to turn the patient over and to open the abdomen so that the operation 
may be completed from above as m the penneo-abdommal method 
On the other hand if the difficult) is due to unexpected extension 
of the growth beyond the bowel wall then the part of the rectum so 
far isolated should be removed and the operation terminated as an 
incomplete removal 

Injury to the urinary apparatus — The urethra maj be cut across 
or a portion may be excised from its wall The accident ought to be 
recognized at the time, in which case the urethra should be repaired 
by interrupted sutures of catgut passed with a fine curved needle If 
the injury^ is not extensive, a rubber catheter should be passed per 
pencm and tied in, with an extensive injury it is better to divert 
the unne through a suprapubic drain inserted with the Morson trocliar 
Growths situated anteriorly may directly involve the prostate or 
seminal v esicles If it is possible to get bey ond the edge of the grow th, 
bv taking a slice from the prostate or removing one or both seminal 
vesicles this may be done without hesitation The base of the bladder 
has been opened in mistake for the peritoneum or in cases where the 
viscus is adherent to the growth Any such wound must be carefully 
repaired by two layers of suture and either a catheter tied in per 
urcthram or a suprapubic drain inserted In either case the bladder 
must be irrigated daily during convalescence Follow mg this injury , 
or a urethral wound, a urinary fistula ma\ result but may heal satis- 
factorily, even after several weeks Leakage of unne from the wound 
after some days is more inconvenient than dangerous 

In the female the postenor wall of the vagina may be inadvertently 
opened, but any hole or tear can be securely closed by suture If the 
vaginal wall is adherent, an ellipse or a stnp extending up from the 
vulva may be deliberately excised with the growth Careful repair 
by' suture should always be earned out at the conclusion of the 
operation An unsutured communication between the vagina and 
the wound is apt to persist as a fistula, which may be very disagreeable 
in women who are still menstruating There are some cases in which 
the vagina and uterus are both involved but in w Inch these organs 
can be successfully removed w ith the rectum by the postenor route 

Comments on this operation — It is most important that the operation 
should be done with perfect illumination and with a field unobscured 
by htemorrhage so that the surgeon may clearly see the anatomy of 
the parts with which he has to deal In these circumstances the 
urethra and prostate, etc , can be safely preserv ed from harm without 
a catheter as a guide, though the beginner should not neglect this aid 
It is well to avoid cutting through any part of the saemm, because if 
there is even a mild infection of the posterior part of the wound, the 
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exposed bone is apt to become involved and healing mi) be very 
slow or a sinus may form and persist The separation of the tissue 
about the rectum must be earned out very thoroughly and the surgeon 
should avoid dividing the levatores am too near the bowel If after 
dividing these muscles and the recto sacnl ligaments the rectum 
cannot be drawn down it probably means that the grow th is too much 
fixed for satisfactory removal The surgeon must take the greatest 
care to avoid blood loss and as far as possible v essels should be caught 
before being divided and should certainly not be alloved to go on 
bleeding after division When it is. not possible to turn m the end 
of the bowel by suture and it is necessary to bring a dramage-tube 
from the bo vel end through the wound there maj be no leakage and 
the wound may heal up as well as if the bowel end had been neatly 
tucked in In other cases a small mucous fistula persists After 
removal of the rectum the cavity left may be very large and even if 
there is not much oozing it may be wise to leave in a large gauze as a 
temporary support for the pelvic floor For this purpose a sheet of 
gutta percha tissue may be laid m the pelvic cavity and gauze 
may be packed into it like a Mickulicz pack This plan greatlv 
facilitates the removal of the gauze but it is not effective for the arrest 
of oozing After removal of the gauze a tube may be introduced to 
prevent the skin edges falling together and damming up discharge 
Should the patient be seriously shocked at the conclusion of the 
operation or should there be a great deal of oozing then to save time 
the wound may be packed and left entirely without suture It is 
quite surprising how quickly large wounds of this sort will hcil by 
granulation 


After progress and subsequent treatment — Though the patient 
may leave the theatre m good condition i certain degree of shock 
may develop later and must be treated appropnatelv The pitient 
should never be allowed to he for hours in a state of severe shock if 
response to ordinary measures is delay ed blood transfusion should be 
promptly carried out After this operation though the patients pass 
urine they often do not empty the bladder completely and for this 
reason a catheter sfioufa’ 6e passed" once in /roars /or the first « ceA 
Of course if there is complete retention it wall be necessary to cathe 
tenze at least every 12 hours and of tener if there is discomfort This 
plan is considered to be better than leaving a catheter tied in though 
at St Alark s Hospital the latter is the usual practice But whenever 
catheterization is necessary urotropin should be gi\ en thrice dadv in 
10 gr doses and the bladder should be irrigated with oxy cyanide of 
mercury 1 m 8 000 every 24 hours The bowels are usually moved 
by the colostomy on the third or fourth dav Liquid paraffin nnv 
be commenced by the mouth on the third day and if necessary a 
laxative may be administered with it For the after-care of the 


colostomy see p 8% vol I 
The perineal wound may heal in its entirety by 


first intention but 
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there is often mild infection with some discharge During the process 
of healing, it is moat important to see tint drainage is good This 
must be assisted by keeping the skin margins apart and by ele\ating 
the head of the bed or even allowing the patient out of bed at the end 
of three weeks At this stage he cannot sit with comfort but standing 
up greatly assists drainage These wounds heal remarkably well by 
granulation The time which must be spent in hospital is \ ery \anable 
Generally speaking the *1 weeks mentioned is the exceptional mint 
mum and 5 to 0 weeks is much more like the average tune 

PERINEO -ABDOMINAL EXCISION 
This method first described by Grev Turner at the Annual Meeting 
of the British Medical Association held at Cambridge in 3020* was 
initiated in cases in which the surgeon set out to remove the rectum 
by the perineal operation but found during the course of operation 
that the growth extended to a higher level than had been expected 
or that there w ere invaded nodes higher than could be safely reached 
from below In these circumstances the operation having been 
earned out as far as possible from below is completed b\ opening 
the abdomen and then performing what is practically the earlier 
stages of an abdomino penneal operation The bow el bearing the 
growth is either removed through the abdomen or is withdrawn 
through the postenor wound Quite often this method enables the 
surgeon to get out of a difficulty with a fair prospect of success when 
otherwise it might be necessary to abandon the operation altogether 
Originally the penneo abdominal method was intended to be a 
second stage operation the abdomen hav mg previously been explored 
and colostomy carried out \\ B Gabriel has devoted great 
attention to this operation and has ev oh ed a most reasonable technique 
for its execution as a method of election in one stage As in other cases 
of rectal carcinoma he lays much stress on a preparatory period 
of from seven to ten days in hospital The following is based on 
Mr Gabriel s ow n description of the operation as set out in the second 
edition of Die Principles and Practice of Rectal Surgerv 1937 — 
Technique —General gas oxygen ether anaesthesia with procaine 
infiltration of the recti muscles is considered better than spinal 
anaesthesia The procedure is earned out m the following distinct 
steps 

1 Tor tumours in the upper third of the rectum and for all 
tumours in the advanced or borderline category an abdominal 
exploration is done through a right paramedian sub umbilical incision 
If no contra indication to a radical removal is found the wound is 
closed temporarily by four or five through and through silkworm gut 
sutures tied over gauze inserted over and partly into the abdominal 
wound 

2 The patient is then turned into the left lateral position with 
the knees drawn well up A small piece of dry gauze is tucked into 

• B li V J J a « Nov 13 »i 19^0 735 
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the anal canal to minimize the nsk of a mucoid leak during operatne 
manipulations and the anus is firmly closed by t«o purse string 
sutures of stout silk The perineal excision is then proceeded with 
on the lines descnbed on p 1115 After the rectum has been freed 
postero laterally it is wrapped round with a 2 >ard roll of gauze and 
a sterile glo\e is tied oxer its end with two stout silk ligatures After 
a little more blunt dissection anteriorly the peritoneal reflexion will 
be identified bj the sliding of the opposed peritoneal surfaces on each 
other With blunt pointed scissors cutting towards the bowel the 
peritoneum is opened the incision being earned round the bottom 
of the recto vesical pouch and then upwards on each side of the 
rectosigmoid for as far as can be reached with long scissors The 
rectum is further mobilized by cutting through the lateral ligaments 
ind when this stage has been completed the rectum will be rendered 
completely free without an} encroachment on the superior hrmo- 
rrhoidal x essels and a large semilunar opening w ill hax e been made 
into the peritoneal ca\ity The rectum is swabbed oxer with some 
dettol lotion and is then gently pushed up into the pelvis and a large 
abdominal pack moistened with dettol lotion is placed in the perineal 
wound below it The posterior third of the wound is closed b} 
interrupted sutures of sdkxxorm gut and two or three similar sutures 
are inserted at the anterior extremit} of the incision leaxing the 
central portion open The wound is painted with iodine and is 
covered xvith a dry pack and a folded sterile towel which is kept in 
position by two transxerse strips of strapping 

3 The patient is now ver> carefully turned on to the back and 
placed m the Trendelenburg position the abdominal wound is re- 
opened and the small intestine packed aside Deep m the pelxas the 
gloxe coxenng the rectum wall be seen and as a rule exen m a narrow 
male pelvis the rectum can be readily delix ered The lateral peritoneal 
incisions are contmued upwards on each side of the pelvic mesocolon 
and with little difficulty the rectum and pelxic colon are stripped up 
till the} can be delix ered freely out of the abdominal wound The 
inferior mesenteric pedicle is noxx clearly defined by traction on the 
bowel and the optimum point for application of a double silk ligature 
is made out Except m x ery stout subjects the sigmoid arteries can 
be seen traxersing the left iliac fossa and the ligature is tied between 
the first and second or second and third sigmoid branches The 
xascular pedicle is divided between the ligatures and for additional 
security a second ligature of catgut is tied round the upper end of 
the xessels A left iliac muscle splitting incision 4 in in length is 
made and the tectum and pelxic colon are then passed through this 
incision so that the boxxel is left lying on the abdominal towels The 
pelvis is noxx empty and its floor is closed by drawing together the 
peritoneal edges usmg a double No 1 catgut stitch on a curxed needle 
and eventual!} bur>mg the ligature round the inferior mesenteric 
vessels The paramedian incision is closed xx ithout drainage and the 
left oblique incision is sutured m layers round the emerging colon 
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the pelvic mesocolon is ligated about m beyond the skin 
surface gauze dressings are applied and the bowel with the growth is 
cut away with the cautery between clamps the division being in 
extra abdominal manoeuvre The crushed edges of the emerging 
colon are separated and a No 35 rubber catheter passed into the open 
end and fixed by a stitch The median abdominal incision is dressed 
"With dry sterile gauze and is sealed off with a strip of elastoplast 
Finally the legs are held up and apart and the toilet of the perineal 
wound is completed The wound is swabbed dry and hemostasis 
verified a sterilized yellow rubber bag or a large piece of thm rubber 
sheeting or gutta percha tissue is inserted into the cavity and packed 
with gauze The remaining portion of the anterior third of the 
penneal wound is sutured and dressings are applied by lifting rather 
than foiling the patient In certain cases the prelumnary laparotomy 
has been dispensed with the operation being earned out as a blind 
one stage penneo abdominal excision The cases selected for this 
plan have been those in which a clearly mobile and certainly operable 
carcinoma has been present with the entire length of the tumour 
within reach of the finger the blind method should not be 
attempted with a high ly ing or deeply ulcerated growth 

RADICAL ABDOMINO -PERINEAL OPERATION (MILES) 

Of this operation Mr \\ F Miles has kindly communicated the 
following description — 

The object of this radical procedure is to embrace the tissues 
comprising the upw ard zone of spread in addition to those of the lateral 
and downw ard zones 

By this means the whole of the pelvic colon (with the exception 
of the portion to be utilized for establishing the colonic stoma) together 
with the whole of the rectum encased in its sheath of fascia propria 
the whole of the pelvic mesocolon the peritoneum lining the floor as 
well as the walls of the true pelvis the whole of the levator am and 
coccygeus muscles as much as possible of the ischio rectal fat and 
a wide area of peri anal skin are removed The procedure should not 
be reserved for advanced cases onlv It should be the choice for the 
eiriiest possible cast m order that Vne imcruscopical spread vn tW 
lymphatic areas may be completely circumvented Should it be 
reserved for advanced cases only as sometimes advocated the micro 
scopical spread w ill hav e adv anced bey ond the confines of the operation 
field and recurrence will be inevitable The operation is a surgical 
procedure of the first magnitude and should not be undertaken unless 
the patient s general condition is satisfactory In order to ensure a 
successful result attention should be paid to (1) preparation before 
operation (2) choice of anesthesia and (8) details of after treatment 

u Preparation before operation — It is most important that a 
week or 10 days be devoted to preparatory treatment A large 
number of patients suffering from cancer of the rectum al o suffer from 
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intestinal stasis due in most instances to increasing obstruction to 
e\ acuation in consequence the contents of the colon are often 
exceedingly septic Daily purgation and lavage not only empties, the 
colon but reduces sepsis In those cases in which the growth is 
situated at the recto sigmoidal junction the lumen of the bowel may 
be so narrowed that it is not possible to wash the colon out satis 
fact on Ij In these circumstances temporary cascostomy should be 
performed and the radical operation postponed for a fortnight or three 
weeks The plan which I have folio ved for se\ eral years past and 
which I hav e found to be very satisfactory is as follows — 

1 If on examination of the abdomen there are no signs of intestinal 
obstruction the patient is giv en on the morning of admission 1 ounce 
of a mixture consisting of 2 drams of magnesium sulphate 1 dram 
magnesium carbonate and chloroform w ater to make 1 ounce followed 
at hourly internals b\ half an ounce of the same mixture until the 
bow els act freely A.s a rule five or six doses are required If during 
this treatment there should de\ elop signs of intestinal obstruction the 
mixture is discontinued } gram of morphia is injected hvpodermicill^ 
and caecostomy is done at once 

2 On each succeeding morning until tw o da\ s before the radical 
operation 1 ounce oi the mixture is given A rectal wash-out of 1| 
pints of plain water is admini tered every morning and evening and 
o grains of dimol are given twice dailv as an intestinal antiseptic 
The last dose of the mucture is gnen on the penultimate morning 
before the operation and the last w a«di-out on the morning b fore the 
operation so that the intestinal canal should have complete rest for 
24 hours ^ev eral hours of sound sleep should b“ ensured by means 
of a suitable «oponfic 

3 During the w hole of the pre operatn e period and in fact 
until the momins of the operation the patient is kept on a generous 
nourishing diet 

4 The follov ing investigations should be earned out before the 
operation (1) Blood examination (j) hwmoglobm [b) blood group 
(c) blood-count and (d) blood urea ( ’1 l nne examination ( ) 24 
hourlv specimen (6) catheter specimen and (c> urea-concentration test 

Blood pressure tshmihon bjstolic and diastofic pressures are 
taken while the patient is at re t in bed I think it °f '^ry great 
importance that the*=e pressures be accurately taken in order that 
cardiac energy can be determined by working out the Moot McKesson 
* pressure ratio percentage This is one of the mo t v aluable tests o 
operability and should never be omitted If the presrure ratio i 
belo v 1 o per cent the operation vv ill be fatal and if abov e <o per ctni 
the risk to life is increased A cardiac energy index of uO j tf cent 


is the best po'-ible . . , , 

A thorough examination of general condition should be made 
particular!! of the heart and lungs 

The patient should be kept in bed during the whole of the pre 


paraton treatment 
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“ Choice of anresthetic.— Ether or chloroform should ne\ er be 
employed, as they produce a marked fall in blood pressure So fir as 
my experience goes, the best results are obtained from gas and-oxjgen 
anrcsthesia supplemented by intrathecal injection of a 1 in 1,500 
solution of percaine The procedure that I adopt at the present time 
is as follow s the patient is given a subcutaneous injection of omnopon 
(gr J) and scopolamine (gr £) one hour before the time fixed for the 
operation to begin At the expiration of the hour, and before the 
patient is taken from his bed, an intravenous injection of pentotlial 
is administered The patient is placed on the operating table in the 
sitting posture and held in that position for CO seconds after the percame 
injection and then, when he lies down gas and oxygen inhalation is 
carried out by the McKesson apparatus 

“Technique. — -The patient having been placed in the high Tren- 
delenburg position a paramedian incision extending from the crest 
of the pubes to an inch or more above the umbilicus is made on the 
right side $ in distant from the middle line The sheath of the right 
rectus is incised and the muscle displaced outw ards The peritoneum 
is dn ided about * in to the right of the middle line throughout the 
length of the incision, and a self retaining retractor inserted A rapid 
survey of the abdominal and peh ic cavities is made w ith a view to 
ascertaining whether extramural spread of the disease exists or not 
Especial Search for plaques and metastases should be made in the 
peritoneum of the pelvic floor along the origin of the peh ic mesocolon, 
m the mesocolon itself, in the paracolic glands, and m the glands 
grouped at the bifurcation of the left common iliac artery The 
existence of metastases or phques in the situations is not necessarily 
a bar to operation, prov ided that they either do not extend beyond 
the field of operation or have not penetrated the peritoneum covering 
them When the peritoneum has been penetrated so that the surface 
of the growth is exposed, even if there be only a single plaque present, 
operative interference is inadvisable, because in these circumstances 
general peritoneal carcinomatosis rapidty ensues 

"In the absence of contra-indications, the operation should be 
proceeded with as follows The intestines having been packed away 
in the upper abdomen and retained there bj a large swab or towel, the 
pelv ic colon is freed from an> existing adhesions so that it can readily 
be drawn through the wound The root of the pelvic mesocolon is 
then rendered prominent by grasping the middle of the pelvic colon 
and drawing it slightly upwards and towards the pubes The root 
of the mesocolon is ligatured cn masse by passing an aneurysm needle 
behind the inferior mesenteric vessels immediately below the point 
where tlie artery gu es off its first colic branch Unless the mesocolon 
contains an excess of fat, the position of the first colic branch can be 
readily seen When the artery cannot be seen, the mesocolon should 
be ligatured at the level of the bifurcation of the aorta, a point well 
below the origin of the branch At the level of the bifurcation of the 
aorta the left ureter is situated about | in to the left of the inferior 
VOL ir— 4 
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mesentenc artery but when the latter crosses the left sacro iliac 
synchondrosis the ureter lies in close contact with it and might easih 
be included in the ligature should the latter be placed at a lower level 
than indicated It should never be necessary to expose the inferior 
mesentenc artery by incising the pentoneum over it as this procedure 
may be attended by free bleeding from the colic veins thus obscuring 
the view and embarrassing the operator Ligature of the inferior 



Fig 540 — Abdomino perineal resection of rectum freeing iliac and 
pelvic colon The ureter is being drawn aside The colon is frequently 
„ d vided later in the operation 

mesenteric artery as the first step m the operation ensures a bloodless 
field during the whole of the pelvic portion of the operation and is 
therefore essential 

A second ligature is placed about J in below the first in order to 
control venous bleeding from the distal part of the mesocolon when 
the latter is divided The pelvic mesocolon is now completely divided 
between the two ligatures and then the peritoneum on both sides of 
the origin of the mesocolon is incised downwards as far as the pro 
montory of the sacrum {Tig 540) When this is being done on the 
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left side the position of the left ureter should be careful h ascertained 
so as to avoid injuring it When the peritoneum has been divided on 
either side down to the promontory of the sacrum the loo^e cellular 
space between the sacrum and the mesorectum is exposed to view 
By thrusting the fingers of the left hand into this space the terminal 
portion of the pehic colon and the rectum can be readily stripped 
from the anterior surface of the sacrum as far as the sacro coccjgeal 
articulation (rig 541 ) At the latter point the fascia propria of 
the rectum is closely adherent to the periosteum of the low tr border 



F g 541 — Abdom no pei neal resect on of rectum clear ng t ssues 
from concav ty of sacrum from above 

o'i file sacrum and cannot be stripped from it indicating that the level 
of the sacro-cocc^geal articulation has been reached 

Occasionally one or two strongly resistant processes of dense 
connective tissue bind the fascia propria to the sacrum These should 
be divided with scissors rather than tom asunder lest troublesome 
bleeding result from laceration of one of the presacral veins to which 
they may be adherent 

The left hand is now introduced into the presacral cavity and the 
rectum gently pressed forwards and upwards m order to raise and 
render prominent the peritoneum lining the lateral walls of the pelvis 
The peritoneum thus raised is div ided forwards on either side parallel 
with the brim of the pelvis and just below the lev el of the ureters 
which must be carefully protected from injury The incisions m the 



1130 OPERATIONS FOR CANCER OF THE RECTUM 

peritoneum are carried forwards until thev meet nntpnm-l, k„i j 

m e th b : S f e em f ar “ ” ^ PartTtt 

,, rectum is next detached from its antenor connexions In 
the male there is a stratum of loose areolar tissue between the fascia 
propm and the layer of the recto vesical fascia that binds the vesical* 



Fig 542 — Abdonuno perineal resection of rectum dividing lateral 
1 garoents down to levator am muscle 

^assort suo Id be applied n ar the petv c a all The bowel has b*en separated from lb 
pros! lie anteriorly 

semmales to the base of the bladder If this line of cleav age i» found 
the separation of the rectum down to the upper border of the prostate 
is readily accomplished Great care should be taken not to open 
up the space containing the \ esiculas semmales as then the direction 
is rendered extremely difficult and the \esicube ma> be injured In 
the female the separation of the rectum from the posterior will of the 
vagina presents no difficult} As soon as the rectum has been freed 
posteriorly as far as the sacro coccvgeal articulation and mtc r as 
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hr is the upper border of the prost ite the latenl attachments, of 
the bowel are brought into Mew These consist on uther side of a 
broad vertical band of dense connects e tissue v iry ing from 2 to 1 in 
which extends forwards and outwards from the lateral aspect of the 
rectum to the wall of the pelvis at 'the point where the ureter enters 
the base of the bladder These bands the lateral ligaments of the 
rectum must be completely divided down to the upper surface of 
the levatores am muscles (Tig 542) In the substance of the hga 
ment the middle hxmarrhoidal artery is found and is of course divided 
but it is seldom of sufficient size to require a ligature 

A\hen the rectum lias been isolated by severing its connexions 
above the pelvic diaphragm down to the points indicated the pelvic 
colon is divided a hand s breadth from the termination of the descending 



Pig 543 — Abdomino perineal resect on of rectum crushing il ac colon 
at point selected for div s on. 


colon A broad bladed crushing clamp (Miles s pattern) is applied to 
the bowel at this point and left on for a couple of minutes (Fig 543 ) 
A stout 'ligature is applied at either end oi the crushed area and the 
crushed part of the bowel is divided with a Lmfe between the ligatures 
The ends of the divided bowel are protected by tying a piece of rubber 
tissue firmly ov er them The proximal end is laid aside for subsequent 
use in establishing colostomy The distal end is pushed downwards 
in the hollow of the sacrum until it lies in contact with the sacro 
coccvgeal articulation where it can be readily reached during the 
perineal portion of the operation The remainder of the pelvic colon 
is then crowded into the hollow of the sacrum preparatory to re estab 
lishmg the peritoneal floor of the pelvis 

Since the whole of the peritoneum lining the floor of the pelvis 
has been removed it is impossible to close the gap by dissecting up the 
peritoneum from the lateral walls of the pelvis In the male sufficient 
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peritoneum can be obtained from the bladder completely to close the 
gap by loosening it and drawing it backwards so that it can be sutured 
to the stump of the pelvic mesocolon The margins Of the bladder flap 
are sutured to the edges of the peritoneum at the pelvic bnm care 
being taken not to include the mreters m the suture (Fig o 14 ) 
In the female the peritoneum requisite for filling the gap is obtained 
b\ dissecting up the inner lay ers of the broad ligaments and suturw., 
them together in the middle line It is of the utmost importance that 



F g 544 — Abdomino per neal resect on of rectum remaking pelv c floor 
V o us* oi pen cnejl Bap from the blad Irr 


the peritoneum forming the new pelvic floor should be intact so that 
in those cases in which the peritoneum is unduly thin and hheh to 
tear the suture line should be reinforced bv an omental graft 

The peritoneal floor thus formed differs from the normal m that 
it is situated at the level of the pelvic bnm Consequenth as the 
p entoneum sinks into the pelvis to form a new recto-v esical pouch a 
drag is exerted upon the pentoneum of the nght iliac fossa to which 
the terminal portion of the ileum immedntelv before it enters the 
ciecum is often adherent As a result a sharp kmk in this part of 
the ileum may be created and may cause obstruction Before the 
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abdomen is closed, therefore, the ileum should be freed from adhesions 
near its entry into the caecum 

" The abdominal portion of the operation ha\ ing now been com- 
'pleted, all that remains to be done, before closing the abdomen, is to 
establish the colostomy Tor this purpose a circle of skin H inches 
in diameter, is excised, the centre of the circle corresponding with the 
junction of the outer and middle thirds of a line draw n from the left 
anterior superior spine of the ilium to the umbilicus A stab incision 
an inch long is then made in the centre of the circle through the whole 
thickness of the abdominal wall Through this opening the proximal 
end of the pelvic colon is drawn as far as possible and fixed m position 
bj two silkworm gut sutures The abdomen i> then closed in la\ers 
and a temporary dressing applied 

"The Trendelenburg position of the operating table having been 
dispensed with, the patient is placed m the right or left lateral and 
semi prone position, with the thighs flexe 1 upon the abdomen and the 
buttocks draw n w ell ov er the edge of the table The perineum hav mg 
been thorough!) cleansed, the anus is closed b> a purse string suture 
A transverse incision 8 in long is made at the level of the sacro 
coccjgeal joint From the centre of this an incision is carried in the 
mtematal cleft to a point about an inch from the posterior commissure 
of the anus From the latter point a horseshoe-shaped incision is 
made so as to include a wide area of skin on either side of the anus 
the extremities of the horse-shoe terminating at the lev el of the central 
point of the perineum Tuial!) a transverse incision is carried from 
one extremity of the horseshoe to the other The lateral skm flaps 
thus marked out, are dissected up and the coccvx is removed The 
fascia propria of the rectum at the point w here it is adherent to the 
periosteum at the lower border of the sacrum, is cut through and the 
space widened on either side, so that free access is gained to the cavitv 
containing the isolated pelvic colon and rectum The coco) get 
muscles are divided outwards as far as the edges of the great sacro 
sciatic ligaments and the occluded end of the pelvic colon is seizeJ 
and drawn through the opening until the whole of the isolated boatl is 
delivered externally (Tig 545) 

“ ?IWiutu littA lilt •jSu'iaViuTi t/i Wit TttiWTTi YiWS b/ttW 'A\’A IS 

far as the levels indicated above there is no difficult; in withdrawing 
the w hole of the loosened part of the bow cl and then the base of the 
bladder, the vesicuUe and the prostate come into view The levatores 
am muscles are also displaced, and can be div ided close to their origin 
from the wall of the pelvis All that now remains to be done is to 
deepen the incisions in the perineum and include as much of the iscluo 
rectal fat as possible The inferior hemorrhoidal arteries are divided 
in this dissection, and require a ligature The line of cleav age betw een 
the capsule of the prostate and the anterior u all of the rectum is then 
carefully sought and the dissection made through the loose cellular 
tissue found there "When the growth has penetrated the wall of the 
bowel and is found to invade the prostatic capsule, the capsule must 
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be remo\ed In the female the rectum can be readily stripped from 
the posterior \agmal wall unless the latter has been in\aded m which 
case the posterior \ agmal wall must be freelj excised ITnall} the 
anal canal is dissected from its perineal connexions care being taken 
not to injure the membranous urethra 

The remoi a 1 of the rectum and the greater part of the pelvic colon 
leaxes a huge ca\it> which cannot po^siblj be obliterated by suture 
Hence healing by pnmar> intention is out of the question and the 



F g 545 — Abdomino pe neal resect on of rectum remov ng liberated iliac and pelr c 
colon through perineal wound The r ght lateral pos t on may be chos*n 
Tt k a red Til'd hi and pir« iccaps vp n «l Inin he ho«rL 

ca\ it\ must be left to granulate After all bleeding \e cl» ha\c been 
ligated the cawt\ is swabbed out with a strong solution of perchlonde 
of mercury (1 500) and then lined throughout with green protcctne 
or rubber tissue Into tl e cm tt\ thus lined a mass of stenle gauj-e l 
packed to support the new pelvic floor (Tig o4f) which consists of 
peritoneum only and might easily b° tom through bv the we ”ht of 
th rt intestines abo\ c it unless adequately supported 

The skin flaps are replaced and sutured in position b it the 
remainder of the penneal woun 1 is left open to prow 'c free drainage 
The patient is then turned on to his back and a «elf retaining catheter 
is inserted into the protruding part of the colon so as to I rowde for 
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the escape of flatus and to enable saline solution to be introduced 
into the colon in cose of need 

“Postoperative treatment.— Dirtctl\ after the completion of the 
y operation a blood transfusion (500 c c ) should be administered, 
preferably by the drip method 20 to 30 drips per minute as required 
When the blood transfusion has been completed intravenous glucose 
silme infusion by the drip method is continued for 48 hours During 
the first 48 hours after the operation nothing whatever should be gn en 
b\ the mouth the flmd content being maintained bv the rntrav enous 




Fig 546 — Abdommo perineal resection of rectum perineal wound closed A mass of 
gauze in a bag of green protective or rubber tissue is used to support the pelvic floor 
and is shown lying in the wound 


infusion The patient’s mouth must be frequently washed out but he 
must not be allowed to swallow fluid lest acute gastric dilatation be 
produced As soon as 48 hours hav e expired small drinks at 2 or 1 
hourly intervals may be allowed There is no doubt that this is the 
best means of combating postoperative shock As soon as the patient 
has been placed in bed, the foot of the bed is raised and an elcctnc 
heat cradle is fitted the temperature being carefully regulated The 
perineal wound is dressed for the first time 48 hours after the operation 
When the gauze-packing and green protective have been removed 
the cav itv of the wound is irrigated w ith (1) hy drogen peroxide (10 \ ols ) 
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OTHER OPERATIONS WHICH MAY BE EMPLOYED 
For the removal of the whole rectum and pelvic colon mam other 
combined operations hav e been introduced either as one or tu o stage 
proceedings So far as removal of the diseased tissue is concerned no 
new principle is inv ol\ <_d but the technical details are ingenious and in 
the hands of their originators has e often yielded \ er> good results One 
of the best appears to be the procedure described and illustrated by 
Trank H Lahey and Richard B Cattell * A technique has also been 
devised by which tu o operators w ork simultaneously from the abdomen 
and the perineum This plan is recommended by Sir Hugh Deunc 
and is now being practised fry many surgeons f 

Local excision — Simple local remo\ al of a small grow th is justifiable 
only* for diagnostic purposes although it must be allowed that such 
limited interference has sometimes been followed by freedom from 
recurrence over a period of many years 
In dealing w ith small and presumably early grow ths the question of 
ladvuro is bound to anse \3nfortnnateV> ttns pcwvtsixA -lo'jnosly Vial, 
proved very disappomtmg in this field Almost all British surgeons 
are now agreed that such growths should be subjected to operation 
Some surgeons and notably Ernest Miles make the early growths an 
opportunity for the most complete and ra heal operations whereas 
others look upon them as an indication for some type of consen ativ e 
remov al Recent mv estigation suggests that it is the ty pe of grow th 
more than its extent v\hich has the greatest bearing on the ultimate 
result Unfortunately except in the \ cry early cases it is not possible 
to determine precisely the group to which the growth belongs until 
the removed specimen can be critically examined so that this l now ledge 
is more a guide to prognosis than to actual treatment To emphasize 
the wisdom of the more extensive operations it may be mentioned 
that Dukes found a second and often unsuspected growth higher 
in the bowel in 4 per cent of cases 

Lower conservative resection — Tins operation is conductel from 
the perineum and consists in the removal of a complete section of the 
rectum followed by restoration of the canal by direct end to end 
suture without removal of the levatores am or the sphincters Sucli 
an operation is only justified when all the evidence points to an early 
grow th of the papillomatous type ( A group) In most of the cases 
hazmorrliage "has been an early symptom On examination the growth 
has not been larger than 8 or 4 cm across and it has been possible 
to move it from side to side with the examining finger and to demon 
strate that it moved up and down when the patient strained these 
criteria indicating that the growth had not deeply infiltrated the wall 
of the bowel Of course it is essential that there should be no suspicion 
of secondary deposits In these circumstances it Ins not been con 
sidered necessary to -carry out an abdominal exploration and for the 
success of the operation colostomy is jiot essential although it has 
sometime^ been employ ed The section of rectum is remov ed together 
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" Ith :, J' ‘!; e Pararectal tissues and lymphatic glands inside the let atores 
am, which are preserved, whereas ,n aU other types of operation, the,e 
muscles are deliberately removed The patient is prepared si that 
the rectum is as empty and as clean as possible The left lateral 
position is most convenient 


An incision is made commencing at the left side of the base of the 
coccyx and is continued forwards as far as the posterior margin of the 
anus from just beyond the tip of the coccyx it follows the meJnn 
sulcus This incision is deepened and carried through the posterior 
raphe of the levatores am muscles until th e rectum is exposed inside 
its muscular bed The bowel with the whole of its surrounding para- 
rectal tissues is then completely separated downwards as far as the 
upper border of the internal sphincter and u ards as far as the disease 
demands This separation can be almost entirely earned out with 
the finger by blunt dissection but at the lowest part the rectum bulges 
anteriorly more than is usually anticipated At this point it may 
have to be cleared from the sunoundmg structures with the scissors 
In most cases securing a sufficient margin of healthy bow el above the 
growth involves opening the rectovesical or Douglass pouch and 
dividing the bowel two or even three inches above this point After 
this amount has been removed the ends a.re approximated* and are 
carefully sutured with catgut (Figs 547 548 ) In every case it 
has been possible to get the ends into apposition without tension 
but this results m straightening out the rectum so that it passes 
directly downwards from the pouch of Douglas or recto vesical 
pouch towards the anus instead of following the curve of the sacrum 
and coccyx The suture of the anterior and lateral walls is usually 
eas> and satisfactorv and in cam ing out this step a certain amount 
of tissue is turned into the lumen so that when it heals it forms a 
ring like shelf on the anterior and lateral Walls The posterior wall, 
on the other hand is not inverted to the same; extent as there is seldom 
enough bowel to spare for this purpose After the anastomosis is 
completed the median raphe betw een the levatores is carefully draw n 
together by interrupted sutures A small drain of rubber tissue is 
left behind the rectum and is brought out of the w ound, and the skm 
and subcutaneous fat are securely sutured over the muscles In order 
to avoid tension in the rectum from the accumulation of flatus or blood 
and mucus a rubber tube (£ in ) is passed through the anus and is left 
there for four or five days The bow eh are kept quiet for four da) « 
after which liquid paraffin is given by the mouth, with small doses of 
cascara or confection of senna If necessary bowel action ma) be 
encouraged by a small glycerine enema There is usually some little 
infection of the wound and there may be a slight frecal fistula, but the 
latter almost alw a>s closes spontaneousl) ma few w eeks The functional 
results have been most satisfactory' Of seven patients who survived 
the operation for more than five years, three died without recurrence 
at 9, 8J and 8 years later respectively Four are aliv e and well (1942), 
with good rectal function, 20|, 20 and two lG vears after operation * 

• G Grey Turner Ida Cm r Scan! OtI I9T> Jj* I, 519 
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Conservative operation conducted entirely from above The “Upper 
Conservative Resection ” — This method is only suitable for 
growths in the highest part of the rectum which would ordinarily be 




dealt with by the abdommo perineal method In man) cases it seems 
a dreadful mutilation to ha\e to take aw a) the unaffected lower rectum 
with its wonderful sphinctenc mechanism When two or three inches 
of the rectum below the growth together with the pararectal tissue 
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can be removed it eliminates the nsk of recurrence from downward 
extension As this can often be done bv freeh removing the pehic 
pentoneum and mobilizing the bowel as it lies inside the levatores am 
it makes this operation quite feasible The method must always be 
a two-stage proceeding 

At the first interv ention a careful exploration is made to ascertain 
that there is no extension or dissemination \ dv ^functioning type 
of colostomj is then made at the upper part of a \olummous <igmoid 
or in the transverse colon B\ this means the distal bowel with the 
growth ma\ be thoroughlv cleansed At the second operation the 
midhne incision which has been emploved for the exploration is re- 
opened A transverse incision from one anterior superior spine to 
the other freelv dividing the abdominal mu cles al o gives an ad 
mirable exposure \\ ith the patient in the high Trendelenburg posture 
the growth is defined and is encircled b\ an incision designed to cut 
awav the whole of the bottom of the recto-vesical pouch When the 
extra peritoneal cellular tissue is exposed separation is carried out as 
far from the bowel as possible just m«ide the levatores am and almost 
as low down as the pelvic diaphragm This step is facditated b\ the 
mobilization of the bowel from the front of the sacrum Bj tlus 
means a sufficient margin of bowel below as well as above the growth 
— together with the pen rectal tissue the meso-rectum and the pelvic 
meso-colon — can be remov ed End to-end union bv direct suture is 
then made fhis step is difficult but the dv ^functioning colostomv 
makes it reasonabh safe Interrupted sutures have to be emploved 
for the greater part of the anastomosis and it is difficult to make the 
union accuratelv The main ve« els are easilv secured as the meso 
sigmoid is divided but the surgeon must assure himself bv careful 
examination rather than bv preconceived knowledge of anatomv 
that the blood supplv is adequate A few spouting vessels in the 
divided lower end will require ligature Before the anastomosis is 
completed a rubber tube the size of the thumb is passed into the lower 
end of the divaded rectum and brought out through the anus This 
maj be accomplished b> t> mg this tube to a piece of gauze vv Inch has 
been packed into the rectum from the anus as a first step in the opera 
tion before the abdomen is opened As the gauze is withdrawn the 
tube follows it through the anus The upper end oi the tube is then 
passed into the bowel above the stte of anastomosis and the anterior 
part of the latter is completed 
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the lower end of the abdominal incision, which is carefully closed b> 
layer suture with some additional through-and-through silkworm 
stitches As a last stage in the operation the rectal tube should be 
anchored with a silkw orm suture to the margin of the anus 

For the first few da>s the patient is nursed m the Fowler position 
If the pelvis has been packed with gauze this should be left tn silu for 
at least four days and should be removed piecemeal on two or three 
days A tube left in the pelvis may be removed at the end of a week, 
and if the rectal tube is well tolerated it is best left in for a little longer 
No attempt should be made to close the colostomy until the abdominal 
incision is soundly healed — probably a month or six weeks after 
operation Sometimes a small fcecal fistula forms but, if the bowels 
are kept acting, it usually heals readily 

This may be a difficult and trying operation especially in bulk}' 
males The wide pelvis of the multiparous female renders the approach 
and manipulation easier The principal risk is of pelvic cellulitis but 
that has certainly been lessened since the advantages of the dysfunc- 
tiomng colostomy and adequate preparation have been appreciated 
In a limited series of cases the results immediate and remote have been 
ver} encouraging and the operation deserves serious consideration 
by those charged with the responsibility of dealing with the type of 
case in which it might be emplo} ed (See also pp 957-950, Vol I ) 

Abdomino-anal conservative method.— In like cases, and even 
those further advanced, ‘some Continental surgeons have practised 
and advocated what they designate a “ pull through method " The 
low er part of the pelv ic colon w ith its mesentery, and the rectum are 
separated from their attachments by the abdominal route The 
separation is continued from above inside the levatores am almost to 
the anus, and the operation is then completed from below b} dissecting 
up the mucous membrane from the anal canal until the plane of 
separation from above is reached The bowel with the growth is 
then withdrawn through the dilated anus, cutting it away at a point 
well above the growth and attaching the margins of the bowel to the 
external sphincter Ihis operation is conducted after a preliminary 
colostomy, and very great care vs taken to sterilize the lower bowel as 
far as possible The surgeon must take great care to select <i point 
for the dr vision of the pelvic colon which will secure three essentials 
(1) a site sufficiently far away from the growth , (3) a site which vvill^ 
allow a sufficiency of bowel to reach to the anus without tension, and 
(3) an area which is secured of its blood supply right up to the point 
of section 

For this method to be a success it is important that the growth 
should not be too bulky, for it must be drawn through the dilated anal 
canal without either tearing the latter or damaging the growth 
The suture of the mucous membrane of the colon to the edge of the 
anal margin must be most accurate, and the greatest care must be taken 
to ensure that this stage of the operation is not spoilt by sepsis The 
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bowel is divided m sections, each cut portion being sutured to the anus 
before the next section is divided 

Epithelioma of the anal canal. — Growths of the anal margin are 
of the nature of squamous epithelioma and often jueld to radium- 
therapy If an operation is required, a very small growth may be 
dealt with by excising only a part of the circumference of the anus, 
but it is usually necessary to excise a wide area of shin around the 
grow th, together w ith the anal canal and low est part of the rectum 
In some cases the cut end of the rectum can be brought down and 
stitched to the adjoining skin but even if this cannot be done, or if 
there is subsequent retraction, the result is usually quite satisfactory 
provided bougies are regularly used to guard against stricture If the 
excision has to be very wide, because of the extent of the growth, it is 
better to combme the remov al with left inguinal colostomy It must 
be remembered that the lymph from this region drains to the inguinal 
glands so that m all cases where the growth actuallv invades the skin 
of the anus the groin glands on both sides should be subsequently 
removed This should also be done even after successful treatment of 
the primary growth by radium 

POSTOPERATIVE COMPLICATIONS 

These are for the most part such as mav follow any major abdominal 
or pelvic operation 

Urinary infections are not infrequent and mav have serious conse- 
quences, especially in men Their incidence is probably due to the 
fact that the mechanics of the bladder are upset by the remov al of its 
posterior support while, m addition, there may be some interference 
with its nerve supply As a result, patients may pass unne but 
without properly emptying the bladder so that there i£ apt to be a 
considerable residue Retention is also common, and the repeated 
use of the catheter is only too likely to produce infection To avoid 
these difficulties a catheter may be tied into the bladder at the outset 
The St Mark s surgeons make this a routine and connect the catheter to 
an apparatus, devised by Cuthbert Dukes which seals it with a reliable 
antiseptic solution and is so arranged that the bladder can be emptied 
and irrigated at regular intervals without disturbing the patient As 
manv patients escape retention altogether I do not cathetenze as a 
-routine but take great care to see that the amount of urine passed is 
sufficient Even when some difficulty exists, the patients can often be 
encouraged to micturate with success and a catheter may never be 
required Should there be retention, the catheter is passed every' 
tw elve hours or once in tw enty four hours if it is only a question of 
residual urine If a catheter has to be passed or tied in the instrument 
is w ashed through tw ice d ally w ith oxyxyanide of mercury 1 in 8 000 or 
a saturated solution of boracic acid In seme few cases urinary diffi- 
culty is due to enlargement of the prostate If the function is not soon 
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restored by the use of the catheter, a supra pubic drain is inserted by 
means of the Moron trochar and the prostate is dealt with sccnndtoji 
aricm when convalescence from the rectal operation is sufficiently 
adv anced 

Slight infection of the perineal wound is not uncommon and is 
treated on ordinary lines In severe infection the wound must be 
completely laid open at once The large gaping cavity can then be 
effectively irrigated by means of a large yug delivering a voluminous 
stream of mild antiseptic, rathei than with a small irrigator or syringe 
The sulphanilamides are popular at the moment but chemotherapy 
should be checked by bacteriological findings The mam indication 
is to lay open the wound to irrigate frequently and to pack lightly 
with gauze in the intervals while the head end of the bed should 
be elevated to promote drainage As soon as the wound is granu 
Latmg in a healthy fashion, secondary suture may be considered 
but it is surprising how readily these large wounds close by granulation 
alone 

Persistent sinus in the perineal wound may be most troublesome 
It may be kept up by some slough which is slow m separating or 
may result from infection of the bared end of the sacrum or it may 
be due to a foreign body inadiertently left m the wound When the 
discharge is largely mucous or faecal and mucous the lower cut end of 
the bowel has not completely healed or has re opened The bowel 
must be washed out from the colostomy or i ice icrsa and this should 
be done at regular intervals When there are two or three shin 
openings they should be connected by incision and the wound explored 
But whatever the cause, such sinuses may be most difficult to cure 
and have sometimes persisted in spite of the most drastic measures to 
bring about healing 

Obstruction of the small intestine may result from a knuckle 
escaping between the sutures used to close the pelvic peritoneum or 
from adhesion of a loop to the bottom of the pelvis When the 
diagnosis of mechanical obstruction has been made there must be no 
temporizing, and the abdomen should be re opened w ithout delay' 

Among late sequel® two conditions demand notice The first is 
due to the accumulation of mucus in the blind end of the bowel below 
the colostomy This seldom occurs until two or more years after 
operation, but the symptoms are very characteristic The patient is 
troubled by a sensation of fullness in the perineum and this, is followed 
bv a feeling as though something wanted to burst away from the site 
of the original anus In some cases an abscess lias actually formed 
in the perineum and on incision an accumulation of pus and mucus 
has been evacuated The proper treatment is to wash out the lower 
bowel from the colostomy h or this purpose a catheter should be 
passed down as far as possible from the lower bowel opening If 
nothing comes away, a strong alkaline solution may be used to dissolve 
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the mucus or some oli\e oil may be run in and followed after a few 
hpurs by hot irrigations Heat may also be applied to the penneum 
and the patient be directed to lie face downwards for some hours at a 
time This treatment is nearly alvva} s successful and recurrence can 
be prevented bv occasional irrigation of the blind segment of bowel 

Hernia through the perineal wound is a rare sequel It usually 
appears just opposite the end of the sacrum or just by its side As a 
rule the patient makes little complaint and the support of a pad and 
bandage is all that is required If operation is necessary fascial 
suture (Gallie s method) should be emplo}ed (p 1046) 

OPERATIVE MORTALITY AND LATE RESULTS 

Taking an average cross section of the results in the hands cf several 
surgeons dealing with cases of varying seventy and a consequent 
variety of operations the mortality is probably between 10 and 15 
p r cent By verj careful selection of cases and especial skill some 
surgeons have been able to record a much lower mortality and 
fortunate runs are proverbial Improvements in technique are not 
always immediately followed by a lower mortality for as a result 
the possible benefits of operation are usually extended to a greater 
number of more advanced cases In consequence the operability 
rate and the mortality are often in inverse ratio The mortality bears 
less relation to age than might be expected for thin rather wizened 
old people often come -through the ordeal surprisingly well The risk 
is certainly greater in the male and especially the big bulk} plethoric 
type It is also proportionate to the height of the growth m the 
rectum and in all circumstances the later stages of the disease pro\c 
more dangerous Local sepsis with its attendant risks accounts for 
a considerable proportion of the deaths urinary infections are also 
a considerable factor Of patie ts wl o recoier about 50 per cent 
survive over the five year period without recurrence An anal} Sis 
of the pathological condition of the survivors goes to show that the 

A cases the papillomatous type of growth without infiltration 
give the highest proportion of h\ e-year successes sometimes quoted 
as nearly 100 per cent As with cancer in general the seconcfaty 
involvement of the lymph glands has the most direct bearing on the 
likelihood of recurrence 

But the after results need not be too carefully scrutinized for 
opeiative inter\ ention holds out the only hoj e of cure and j romises 
the greatest amount of relief even though only for a limited period 
Without doubt excision is by far the best palliative in cancer of the 
rectum and a patient who has to put up with colostom} is infinitely 
more comfortable if the carcinomatous rectum is aLo removed even 
though recurrence or dissemination is not long delayed As with 
cancer in general except in the presence of unequivocal dissemination 
the surgeon must not be easily deterred 
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OPERATIONS FOR NON-MALIGNANT 
STRICTURES AND TUMOURS OF THE 
RECTUM, HAEMORRHOIDS, FISTULA, 
PROLAPSE AND PRURITUS 

By J P LOCKHART-MUMMERY 

STRICTURE Or THE RECTUM (NON-MALIGNANT) 

SiMPrc stnctures of the rectum may be divided into congenital 
spasmodic and inflammatory 

Congenita^ stricture — The stricture may be a complete obstruction 
or merely a slight fibrous ring Children bom with atresia am who 
have never had anv form of plastic operation may have very little 
stricture where the congenital fault is merely a diaphragm but where 
some definite portion of the gut is missing very severe stricture wall 
almost certainly be present and mav be most difficult to deal with 
Transplantation of the healthy gut down to the shin at a suitable age 
will often give very good results 

Spasmodic stricture — The existence of true spasmodic stricture has 
been denied by manv authors but there can I think be no doubt 
that it does occasionally occur Since the introduction of the electric 
sigmoidoscope some of these spasmodic strictures have been studied 
The condition is very rare and the exact cause is not known It is 
quite exceptional to find any irritative lesion such as an ulcer m the 
neighbourhood In a serious case syanpatheetoim might be considered 

Inflammatory stricture — The most severe types are due to the 
deposit of fibrous tissue a result of some prevaous inflammation or 
injury One of the commonest causes is a septic ulceration following 
operation on the rectum nr infection from the use of a dirty enema 
nozzle etc These sources of infection have now to a very large 
extent been eliminated though before the introduction of antiseptics 
they were common However cases are still seen after parturition 
and as a complication of severe illnesses The accidental introduction 
of liot or caustic fluids into the rectum has been known to cause 
stricture m several cases I have seen a very severe stricture result 
from the injection of paraffin wax for the cure of prolapse Stricture 
sometimes follows a bad fistula, or an operation for its relief where 
this is not properly done 

The worst forms of stncture-are very chronic and generally involve 
a large part of the rectum There is se\ ere sepsis discharge of pus 
and blood and fever The history often extends back for many years 
and as a rule no definite cause can be ascertained In a few cases 
1145 
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it to the -mus Where owing to the extent of the stricture this is 
not possible the operation must be terminated by a permanent 
colostomy It is a dangerous operation if the stricture is septic as it 
nearly always is but the results are often good When the stricture 
cannot be excised the best treatment is colostomy which may subse 
quently be followed by removal In some cases an excellent result 
has been obtained by doing a temporary colostomy and then resecting 
the damaged portion of the rectum and restoring the parts by a 
carefully planned plastic operation When this has been successful!} 
achieved the temporan colostomy can be closed A method that has 
occasionall} been emplojed successfull} is to cut down on the rectum 
from behind after removing the coccyx and then to split the stricture 
in a vertical direction and sew up the wound in the rectum in the 
opposite direction over a large bore rubber tube When the wound 
has completel} healed and the calibre of the rectum is satisfactory 
the colostoirj is closed (sec p 8DG \ ol I) 

NON-MALIGNANT TUMOURS 

Adeno myomata — These cunous tumours which are due to 
transplants of endometnal tissue on the peritoneum of Douglass 
pouch are only found in women They maj form large tumours 
mvading and obstructing the rectum Their removal may be a 
matter of serious difficulty or indeed impossible They have been 
treated successfully by radium and bv oophorectomy 

Angiomata of the rectum — These are congenital vascular tumours 
and are apt to cause serious and often fatal hemorrhage Ligature 
of the main feeding vessels from the abdominal aspect seems to offer 
the Lest chance of remedying the condition If this cannot be done 
or fails to give satisfactory results the tumour may be partially 
coagulated or seared with the diathermy apparatus through a speculum 
or sigmoidoscope In very severe cases colostomy may be required 

Tibrous polypi — These may reach a considerable size and cause 
distressing symptoms They can be readily removed with a diathermy 
snare through an operating sigmoidoscope or may sometimes be pVilled 
I'lt/ttn tmWide Wife anas arid \\gaVared oft A good y/idvcle 

should be left as there is often quite a deep dimple on the peritoneal 
surface of the bowel and removal too close to the bowel wall may make 
a hole into the peritoneal cavity 

Adenomata — These used to be considered non malignant but 
recent research has proved that they are semi malignant That is to 
say if left alone a large proportion of them tend in time to become 
true carcmon ata and for that reason it is important that they should 
be freelv removed and further that the patient should be examined 
periodically for some years afterwards to make sure they have not 
recurred or others dev eloped 

Small adenomata can be removed watb a w ire snare or preferablv a 
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there is a story of gonorrhoeal infection hut more frequently there is 
nothing definite These cases used to be put down to syphilis and 
are still so classified by many authors Some surgeons argue that a 
fibrous stricture of the rectum is of luetic origin because the patient 
has a positive W assermann reaction but it need hard!} be pointed out 
that the presence of syphilis in a patient suffering from stricture of the 
rectum does not necessarily prove it to be due to this cause and b\ 
universal agreement none of these strictures can be relieved bv anti 
syphilitic treatment Many of these chronic fibrous strictures are 
due to the disease known as lymphogranuloma inguinale and arc the 
result of a venereal varus infection In men the disease manifests 
itself usually by sores in the groins but in women bv fibrous stricture 
of the rectum Occasionally the stricture also occurs in men The 
condition is much commoner m France Germany and Holland than 
in this country All suspected cases should be tested by the I m 
reaction Treatment by neosalvarsan M & B and intravenous 
tartaric acid is supposed to be effectiv e in a few cases but the condition 
as seen by surgeons in this country is generally an end result of a 
chronic infection that has continued for many years and requires 
surgical measures The best treatment is a permanent colostomv 

Treatment of stricture — Intermittent dilatation properlv earned 
out with graduated bougies is of great value provided the stnetun. is 
not too advanced The bougies should be passed every day or every 
other day until they go in with fair ease after this they should be 
passed at lessening intervals and eventually the patients arc taught 
to pass their own bougie perhaps once a week They should be kept 
under observation for at least a year as these stnetures have a very 
senous tendenev to recur directly dilatation is stopped and patients 
are very apt to cease treatment the moment they are comfortable 
The fieces should not be kept liquid or too soft by medicines as the 
daily passage of a firm stool acts as a valuable dilator 

Internal proctotomy — Tins should be reserved for cases where 
the stricture is low down 1 e within verv ea>\ reach of the finger and 
below the peritoneal reflection The stricture is cut with a blunt 
pointed bistoun passed into the rectum guided bv the finger The 
cuts are made on its posterior aspect in several places and then the 
stricture is dilated with bougies to the desired size This mu t he 
done under the strictest antiseptic precautions or there will be gravi 
risk of setting up severe cellulitis At the termination of the 0 [ «. ration 
a large hollow vulcanite tube is tied into tht rectum for 4S 1 ours 
and subsequenth the stricture is treated b\ intermittent dilatation 
with bougies 

Excision — In all cases of stricture which are not amenal It. to 
proctotomv or dilatation the best treatment is complete excision of 
the damaged area of bowel (p 1 1 ST) Where conditions permit the. 
bowel may be restored by bnngm e the upper end down and suturing 
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it to the anus Where, owing to the extent of the stricture, this is 
not possible, the operation must be terminated by a permanent 
colostomy It is a dangerous operation if the stricture is septic, as it 
nearly always is but the results are often good When the stricture 
cannot be excised, the best treatment is colostomy, which may subse- 
quently be followed by removal In some cases an excellent result 
has been obtained by doing a temporary colostomy and then resecting 
the damaged portion of the rectum and restoring the parts by a 
carefully planned plastic operation When this has been successfully 
achie\ed the temporary colostomy can be closed A method that has 
occasionally been employed successfully is to cut dow n on the rectum 
from behind, after removing the coccyx and then to split the stricture 
in a \ertical direction and sew up the wound in the rectum m the 
opposite direction o\er a large bore rubber tube When the wound 
has completely healed and the calibre of the rectum is satisfactory , 
the co!ostom\ is closed (see p 896, Vol I) 

NON -MALIGNANT TUMOURS 

Adeno-myomata. — These curious tumours which are due to 
transplants of endometrial tissue on the peritoneum of Douglass 
pouch, are only' found in women They may form large tumours 
invading and obstructing the rectum Their removal may be a 
matter of serious difficulty, or indeed impossible They have been 
treated successfully by radium and bv oophorectomy 

Angiomata of the rectum.— These are congenital vascular tumours 
and are apt to cause serious and often fatal hxmorrhage Ligature 
of the mam feeding v essels from the abdominal aspect seems to offer 
the best chance of remedying the condition If this cannot be done 
or fails to give satisfactory results the tumour may be partially 
coagulated or seared with the diathermy apparatus through a speculum 
or sigmoidoscope In very sev ere cases colost onn may be required 

Fibrous polypi. — These may reach a considerable size and cause 
distressing symptoms They' can be readily removed with a diathermy’ 
snare through an operating sigmoidoscope or may sometimes be ptilled 
down outside the anus and ligatured off with silk A good pedicle 
’should be left, as there is often quite .a deep dimple on the peritoneal 
surface of the bowel, and removal too close to the bowel wall may make 
a hole into the peritoneal cavity 

Adenomata. — These used to be considered non malignant, but 
recent research has proved that they’ are semi malignant That is to 
say, if left alone, a large proportion of them tend in time to become 
true carcinomata and for that reason it is important that they’ should 
be freely removed and, further, that the patient should be examined 
periodically for some years afterwards to make sure they have not 
recurred or others developed 

Small adenomata can be removed with a ware snare, or preferably a 
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diathermy snare, or can be merely nipped away with crocodile forceps 
Large adenomata can, when pedunculated, be dragged down and 
ligatured or burnt away with an electric knife Adenomata that 
cannot be thus dealt with require to be excised If they are very large 
and have an extensive base, complete excision of the rectum' as for 
carcinoma will be necessary Sometimes a local excision through a 
posterior incision after removal of the coccyx is possible, followed by 
restoration of the rectum (see p 1187) 

Adenomatosis or multiple polypi of the rectum and colon. — This 
curious disease is hereditary and occurs as a dominant factor, attacking 
most members of affected families regardless of sex In almost all 
cases the patients dev elop cancer at an earl\ age, and so need drastic 
treatment The only effectual treatment known at present is 
complete colectomy and removal of all polypi in the rectum 

Dermoid cysts. — These are met with in two situations near the rec- 
tum (1) Sacro coccygeal cysts situated between the tip of the coccyx 
and the skm (2) post rectal dermoids situated between the rectum 
and the sacrum 

Sacro-coccygeal cysts are often mistaken for some form of fistula, 
and as they do not respond to th° ordinary treatment for fistula they 
have been the cause of considerable trouble owing to the refusal of 
wounds to heal The\ are true dermoid cy sts due to faulty coalescence 
of the skin during embrv onic life They generally first call attention to 
themselves by suppurating and causing an abscess just over the coccy x 
The proper treatment is to dissect out the whole of the cyst and tracks 
down to the deep fascia co\enng the coccyx, and leave the wound to 
fill m by granulations Such cysts frequently contain locks of hair 

Post-rectal dermoids are often of considerable size, bulging into the 
rectum from behind and overlapping it .at the sides They arc very 
difficult to tackle successfully , especially if suppuration has occurred 
Lnfortunatelv they are often mistaken for abscesses and drained 
with the result that troublesome suppuration occurs and adds to the 
difficulty of removal If they can be removed before suppuration 
begins thev will shell out from their bed if free access can be obtained 
The coccyx should be excised and, with one finger in the rectum to 
protect the bowel wall from injury, the cyst can be loosened from its 
attachments and removed intact 

Dermoid cysts are sometimes found in front of the rectum and in 
this situation will tax all the ingenuity and skill of the surgeon before 
they can be successfully removed 

HAEMORRHOIDS 

External piles call for operative treatment onlv when they become 
thrombosed They appear at the margin of the amis as smooth 
rounded swellings about the si/e of a pea, or larger , and, as a nih. 
disappear within a short time, but may be very large and cxceedinelv 
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painful Such cases should be treated by removal of the clot The 
shm overlying the swelling is rendered anesthetic by infiltration with 
1 per cent novocain and cut awav, the incision radiating towards the 
anus The clot is removed, and an antiseptic dressing applied the 
small w ound being left open to granulate, which it should do m the space 
of a few days The removal of the clot gives immediate relief from pam . 

Internal piles. — The standard operation for the removal of internal 
piles is now the ligature operation or some modification Such pro- 
cedures as the clamp and cautery and Whitehead s operation have been 
discarded The ligature operation, if property performed, should be 
completely successful and should not be followed b) recurrence or 
accompanied by anj serious discomfort, but much depends on the 
shill of the operator 

The operation is performed as follows The patient is thoroughly 
prepared, first of all with a dose of castor oil which should be given 
on the morning of the day before operation , a dose of opium is given 
the night before the operation, and the bowel thoroughly washed out 
before the patient comes to the theatre Before commencing the 
operation, and after the patient is under the anesthetic, the bowel is 
again washed out with soap and water and some alkaline antiseptic 
solution, such as tysol {1 drachm to the pint) or monsol The patient 
is placed in the lithotomy position and the piles are seized in artery 
forceps , each pile is treated m turn, being drawn down and, with a 
blunt pair of scissors, separated from the muscular wall at the muco- 
cutaneous junction The scissors should open up the submucous 
space, and the pile is then gentty stripped from its bed and the ligature 
of No 2 catgut is passed round the neck high up and tied very tightly 
Each end of the ligature is next threaded upon a curved needle and 
brought through the divided edge of the skin opposite the base of the 
pile so as to form a mattress suture When the two ends are lightty 
tied the skin edge and the base of the pile will be approximated, and 
the total area of wound which has to heal bv granulations will be 
much diminished The pile is then cut avvaj , taking care not to go too 
near to the ligature lest the stumps should retract, precipitating 
hemorrhage This procedure is repeated with each pile m turn 
Anv spouting vessels, not included in the ligature, are either twisted 
or tied off with fine catgut Ligature of the piles often produces 
a diaphragm , this should be stretched or tom back w ith the tw o 
fore-fingers to make sure there xs no narrowing of the lumen Any 
external piles or tags are trimmed away with scissors , on no account 
should the} be ligatured Lastty , an ounce of sterilized vaseline 
is squeezed into the bow cl from a collapsible tube; and a small rubber 
drainage-tube with a loop of silk attached to it is passed through 
the external sphincter and the dressings are applied The tube is 
removed next dav and the bowels are relieved on the third da} bv 
means of an enema The tube may be dispensed with, but is useful 
to give warning of hemorrhage 
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Local anaesthetic for hemorrhoid operations —The patient is 
placed in the lithotomj position and with a fine needle four uheak 
are made at different points m the skin about 1 m from the anus 
(Fig 549 ) About 10 c c of a 1 per cent solution of novocun is used 
to connect up the wheals subcutaneously IS ext a needle 10 cm m 
length is used to inject the ischio rectal fossa? and an area in front 
and behind the rectum four points m all The left index finger is 
introduced into the rectum during the act of injecting the no\ ocam 
and hooked round the sphincter in order to guide the needle point 
to the nght depth outside the bowel and to ensure that the point of 

I i 



Fig 549 — Removal of piles under local anesthetic showing four 
cutaneous wheals connected by subcutaneous injection 

the needle does not puncture the rectum (Fig 550 ) Thus a circular 
area around the rectum is injected About SO to 40 c c of no\ oca in 
solution is used altogether The actual tissue to be removed is not 
injected and is thus not distorted by the solution which is entirety 
external to the operation field About ten minutes w ill elapse before 
the rectum is rendered anaesthetic anesthesia lasts as a rule from 
thirt> to sixty minutes One of the most important details is to inject 
thoroughly the external sphincter muscle as unless this is property 
anesthetized the patient will experience a good deal of pam and the 
surgeon wall not obtain good access to the piles A small spinal 
anesthetic is the best form of anesthesia for most cases and can be 
combined with a\ ertin anesthesia m nervous patients 
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Injection treatment of piles.— This should not be looked upon 
as a substitute for operation, as the results m most cases are transitory, 
the piles returning m about eighteen months or two years and requiring 
further treatment It is, however, a most satisfactory means of 
treating internal piles in selected cases 

Technique — Two methods are commonly employed the injection 
of a 5 per cent solution of carbolic acid in almond oil into the sub- 
mucous tissue just above the pile and the injection of a strong 
solution of carbolic, 10 or 20 per cent in glycerine, into the centre and 



sphincter muscles with digital guide in rectum 

base of the pile itself The best result, in my opinion is attained by 
a combination of both methods The essential principle is the same 
whichever is used The solution should not be injected into the blood 
vessels but into the connector e tissue between them, and the success 
of the surgeon in performing this little operation will depend upon his 
ability to place the solution m the correct manner 
The weaker solution consists of 5 per cent carbolic in sterilized 
. almond oil, to which 2 grains of menthol to the ounce is added , 8 c c 
of this solution is placed m a sjnnge with a long special needle 
A St Mark’s pattern tubular speculum (Tig 551) is now passed into 
the rectum, with the patient m the kneeling or left lateral position, 
and the point of the needle is pushed through the mucous membrane 
just above the pile The injection is made slowly If the needle is 
in the right place, t e , just under the mucous membrane, a swelling 
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will appear immediately and will spread m all directions About 8 c c 
of the solution should be injected and then the speculum should be 
removed The injection should not cause any pain at the time and 
only a very mild discomfort for a few hours afterwards which will not 
prevent the patient getting about as usual but he should be warned 
not to walk much or do anything strenuous for twenty four hours 
One pile should be treated at a time and there should be a week s 
interval between injections which should be continued until all 
symptoms have disappeared 

When the other method is used wnth the strong solution the needle 
is plunged deeply into the middle of the pile and 8 C mm only of the 



Fg 551 — Short rectal speculum St Mark s pattern 


solution is injected Before actually making the injection the point 
of the needle should be slightly drawn back so that it lies m the cellular 
tissue and not in one of the \ems and on making the injection the pile 
should be seen to undergo slight tension but there should be no 
considerable swelling 

The effect of the injections is to cause a non septic inflammation 
of the pile which in the course of a week or ten days obliterates the 
enlarged blood vessels On no account should solutions other than 
carbolic be used as they are not sufficiently antiseptic and septic 
inflammation may result Many abscesses have been caused by the 
injection of urea quinine solutions Injections must not be made 
into external piles or into internal piles which are prolap ed outside 
the sphincter muscle 


FISSURE 

A fissure if at all large or if it has thickened edges is best exci-ed 
so as to leave healthy tissue to heal The first finger of the left hand 
should be inserted into the rectum and the parts drawn down anti 
then with a knife the fissure mav be dissected out (rig 5o2) together 
with any fibrous thickening care being taken not to cut the external 
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sphincter at the most, onlv a few fibres of the muscle should be 
divided Th6 incision should be continued well out on the shin so «is 
to provide thoroughly free drainage, and lor the same reason the 
skin edges are cut away The wound should be very lightly packed 
with wool (Fig 538) and an external dressing applied It should be 
light h re-packed twice a day and may be expected to heal m a fort- 
night or three weeks The wool placed in the wound at the operation 
should be allowed to come awav bv itself and should not he pulled 
out 



drainage is obtained for the whole area 


FISTULA IN ANO 

It is common in old standing fistula; to find multiple external 
openings which may be scattered far and wide These nearly always 
prove to be posterior horseshoe fistula; with their internal openings m 
the middle line behind for they are six times as common as the anterior 
horseshoe variety 

It should be remembered that although tracks may run up 
parallel with the side of the bowel the actual internal opening is nev er 
above the internal sphincter but usually between the two muscles 
and not infrequently below the external sphincter muscle 

Treatment. — There is only one form of treatment freely to lav 
open all the tracks and by careful dressing to get them to heal up 
from the bottom This must be done xn such a manner that there is 
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no danger of causing permanent damage to the external sphincter 
muscle which would inevitably result in loss of perfect control our 
the anal opening When the fistula is verv extensive with numerous 
side tracks the operation should be performed in stages as complete 
division of all the tracks at one fitting will cause too much displacement 
and subsequent deformity 

The external openings should first be connected together by hy mg 
open the tracks with a knife guided b\ a curved steel director pa^cd 
along the track or tracks It w ill generally be found that there is one 
track at the back u hich passes forw ards to open in the anal canal This 
track should be left until all the other s have been freely laid open 
After all tracks have been divided except that going into the bowel 




P'S 553 — Opera! on tor fissure The wound s 1 gbll/ packed with wool 

the fibrous tissue surrounding the tracks should be dtssected ear*, full' 
away so as to leave only health\ tissue If this is not possible without 
damage to the rectal wall it should not be done but the track should 
merely be laid open as freely as possible All overlying skin edges 
should be cut away and any bleeding stopped preferably by twisting 
the vessels on forceps It is better to avoid ligatures as far as possiblt 
The track leading into the bowel is best left alone and diwdcd a fort 
night later after partial healin^ of the outside wound In this way 
damage from retraction of the cut ends of the sphincter can be 
avoided and no extra time in healing is entailed When the track 
leading to the rectum does not pass deep to the sphincter muscle or 
only imolves a few fibres it may be cut through at the primarv 
operation but if this wall involve any serious division of the mu«t 
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T'g 554 —Operation for fistula The external tracks have been cut away 
and a 1 gature of silk placed round the external sphincter but the muscle 
has not been divided 




Fig 555 — Operation for fistula second stage showing a probe director 
passed along the internal opening guided by the silk ligature preparatory to 
division of the muscle 
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fibres a silk ligature should be passed through the track and tied 
loosely in a loop so as to act as a guide to the division of the tissues 
overlying the track at a later date (Figs, 554 555) The best time to 
divide the deep internal track is a fortnight after the primary operation 
and it can usually be performed quite readily after injection of some 
local anesthetic into the tissues w hich hav e to be divided The wound 
unlesb very deep is not packed but simply left open and a flat compress 
applied over it Dressings are changed twice daily after the patient 
has sat for 15 minutes in a warm bath Healing should be rapid and 
painless During the later stages of healing oily dressings should be 
used such as gauze dipped in castor oil or liquid paraffin 

Healing can often be accelerated in suitable cases by dissecting 
n\va\ all the fibrous tracks and leaving onl\ healthy tissue The wound 
is left wide open and allowed to granulate from the bottom It must be 
careful!} watched to ensure absence of bridging In all fistula cases the 
surgeon should personally supervise the dressings Primary suture 
of fistufe has often been attempted but has not proved successful 
In horseshoe fistulm with multiple openings it is common to find 
trad s running up parallel with the bowel and in these cases there is. 
often considerable delay in the healing of the wound These tricks 
are best treated by the insertion of a rubber tube which admits free 
drainage and allows the site to be irrigated through the tube it is 
often necessary to scrape such tracks and to improve upon the drainage 
should the exterior of the wound tend to close in too quickly 

PROLAPSE OF THE RECTUM (PROCIDENTIA) IN ADULTS 
This condition is a state of protrusion involving all the coats of the 
bowel the prolapsed portion of bowel may vary m length from 2 to 
f in In cases of long standing the anus is patulous and the sphincter 
muscle very much overstretched or completely inadequate (Fig »5G ) 

I have devised an operation* for prolapse of the first and second 
degrees which has proved very successful The rectum is thoroughly 
cleansed with either soap or lysol solution (1 drachm to the pint) 
followed bv the application of 75 per cent spirit and picric acid the 
skin surrounding the anus and buttocks is prepared m a similar way 
A piece of gauze is then packed into the rectum to prevent any leak 
of fecal matter dunng the operation A transverse incision 2} in 
in length is made midway between the tip of the coccyx and the 
posterior margin of the anus the attachment of the external sphincter 
to the coccyx is divided and the postrectal space in the hollow of the 
sacrum freely opened up \\ ith the glov ed finger this area is stripped 
as high up on the sacrum as can be reached and the space thus, laid 
open is lightly packed with vaseline gauze to prev ent primary union 
It is important to avoid too tight packing The wound is sewn over 
the packing but one stitch should pass through the edge of the gauze 
At the end of a week the wound is opened under an anasthetic 
and all packing removed It is irrigated and repacked as before 
It should not be entirely removed till 14 days after opera 

* Diseases c he Rec urn and Colon, 0 ill rt Tlnda and Co* 
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tion The patient should be kept ly mg in bed for at least four weeks 
and the bowels confined until the seventh day after operation 
An operation for dealing with prolapse in women was described by 
Dr J McCann * It consists jn exposing the space m front of the 
rectum by an incision m the posterior vaginal wall and carefully 
suturing together the an tenor attachments* of the two levator muscles, 
and the neighbouring pelv ic fascia 
Whatever operation is performed if the fmus 1S completely patulous 
it will be necessary to do a plastic repair on the sphincters It is 
usually best to postpone this - - 


until a fortnight after the opera 
tion on the prolapse but if 
desired it can be performed at 
the same time The sphincter 
muscle is exposed by a curved 
incision in the skm about 2 in 
liom the ana\ margin This 
excision should expose about 
half the muscle either anteriorly 
or posteriorly The muscle must 
then be shortened to the re 
quired extent to enable the open 
mg to close efficiently 

Amputation of prolapse —In 
very bad cases of prolapse where 
part of the colon comes down in 
addition to the rectum le where 
the prolapsed portion is G in or 
more in length neither of these 
operations is capable of curing 
the condition since they’ cannot 
control the w hole of the displaced 
bowel In these circumstances 



Fig 556 — Complete prolapse of rectum 


the best operation is complete amputation of the prolapse a rather 
formidable procedure as it involves opening the peritoneal cavity 


Technique — The patient is placed in the lithotomy position and 
tipped slightly head down The prolapse is drawn down as far as it 
will come and the mucous membrane is divided transversely starting 
anteriorly until the peritoneum is exposed This is opened and care 
taken to see that any small gut is replaced m the abdomen The 
peritoneum is div ided back to the mesentery and then the peritoneal 
cavity is carefully closed by stitching the divided edge of the peritoneum 
to the wall of the colon all the way round When this is completed the 
prolapse is amputated from in front backwards proceeding m sections 
the two edges of mucous membrane being carefullv approximated with 
sutures before the next part of the bowel is divided Lastly the 
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vessels in the mesenterj it the bach are chmpecl and tied and this 
portion of the rectal mucosa is sutured 

Bleeding is rather free and a considerable number of \ isscls have to 
be ligated The suturing of the mucous membrane is best done with 
independent mattress sutures of \o 1 chromic catgut Whin the 
operation is completed the sutured stump of bowel is replaced and a 
large bore tube is inserted well above the hne of suture 
Operations such as colopc\> for fixing the colon from the alxlomen 
have not proved very successful and arc now seldom performed 

PRURITUS ANI 

In a feu cases of this condition the irritation is so severe and in 
tractable that surgical interference is called for ‘ntch ca«is are usualli 
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managed The whole of the area of shin enclosed within the incision 
is dissected loose up to and a little above the level of the external 
sphincter When this has been completed the shin wall be attached 
only to the mucous membrane of the rectum and to the pedicles m 
front and behind These pedicles should also be undercut Bleeding 
is stopped by picking up the a essels and tw isting them ligatures being 
it oided if possible 

The object of the operation is to divide all the nerves passing to the 
affected shin and unless the dissection is carefully carried out and 
tahen far enough up inside the muscular structure many of the nerves 
which pass down in the submucous layers wall be miSbed 
Wien the dissection completed the shin flaps are sewn bach into 
position and thin rubber drams are placed under the flaps A firm 
dressing which holds the flaps well down should now be applied 
to prevent the formation of a hoimatoma There should be no fear of 
gangrene of the flaps providing a hoimatoma is not allowed to form 
The drams may be removed in two days and the stitches in eight 
The patient s bowels should be moved by an enema on the fifth day 
Dressings should after the first day be changed twice daily The 
wounds should be healed in 14 davs and sensation wall return to the 
skin which has been included in the flaps m about 6 weeks 

There are several modifications of this operation but they are not 
so satisfactory as the method originally described by Ball The 
operation is much more difficult than it seems from the description 
owing to the rather complicated shape of the skin flapa 

The results are veiy satisfactory and the pruritus seldom recurs 

IMPERFORATE ANUS 

There are many different varieties of this condition It is usually 
detected at birth and if there is no opening to allow the Feces to escape 
something must be done at once It is as well to remember that m 
girls the end of the bowel often opens into the vaginal passage and in 
such cases no immediate operation is required slight dilation of the 
existing passage w ill be all that is necessary 

In boys or in girls w hen no opening exists an operation is necessary 
An incision should be made from the base of the scrotum to the tip of 
the coccy \ in the midlme of the penneum The rectal pouch should be 
felt form the hollow of the sacrum with a finger while the nurse presses 
upon the baby s abdomen to make it bulge downwards When found 
it should if possible be loosened and brought down to the skin before 
being incised If this is not possible it should be incised in situ and if 
possible the skin and mucous membrane should be attached to each 
other by a few studies Owing to the size and age of the patient the 
procedure will hav e to be as simple as possible all that is really required 
being to provide an opemn a for ev acuation Proper repair of the parts 
should not be attempted but left until the child is older Care must 
be taken not to deepen the incision in front or the bladder may be 
vol u— 5 
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injured When it is not possible to find the rectum it all a colostoim 
is the only possibility J 

Subsequent restoration of the parts— The impossibility of per 
forming any form of plastic operation upon an infant s perineum makes 
it advisable to postpone any attempt to remedy the condition until the 
child is about eight years of age when an operation may be performed 
to remedy the defect as far as possible The best results will he 
obtained in girls in whom the rectum opens in the posterior vaginal 
wall An incision is made m the central line of the perineum and the 
opening of the rectum is dissected out from the posterior \agmal wall 
and after being freed is transplanted to its proper position the parts 
are then restored As a rule there is no trace of an} sphincter muscle 
but very fair control is obtained and the child becomes almost normal 

In bo}S the operation is more difficult but v ery good results can 1m. 
obtained by a carefully planned plastic operation performed between 
the ages of 8 and 12 In all cases the mucosa should be made to heal 
to the skin so as to prevent contraction of the opening and the constant 
necessity for the use of dilators 

ISCHIO RECTAL ABSCESS 

The most important consideration is to open such abscesses at “the 
first possible opportunity Too often they are treated expectant!} by 
hot fomentations until they have already burst either into the rectum 
or through the skin In such circumstances a fistula is almost certain 
to result whereas if the abscess is well opened directly it shows itself 
this complication can frequently be avoided 

Directly an abscess is detected an opening should be made into it 
The best way of doing this is to inject 2 per cent novocain bv a hne 
needle into an area of the skin about the size of a shilling at the point 
chosen and then to plunge a knife through this area into the abscess 
When the abscess has already been partly evacuated the edges of the 
skin should be cut aw av so as to leave a large drainage aperture No 
packing or tube should be inserted but the abscess must be allowed to 
drain and for the first few davs the opening should be kept patent with 
dressing forceps and the patient should be made to give himself a good 
soak twice daily in a hot bath and to apply wet dressings between 
times 

The size of the opening should depend upon the size of the abscess 
roughly it should represent one side of the abscess cavity to ensure 
really free drainage The results by this method of treating ischio 
rectal abscess are much more satisfactory than where tul cs r r jacking 
are used and there is far less pain 

INCONTINENT ANUS 

It sometimes happens that as the result of an operation tr mjurv 
the sphincter muscle is dim-iged and is no longer able ideqmt Jv to 
close the ami orifice Needless to * 1 } such i conditi in is t t «u 
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trussing to the patient, who will be anxious to have the muscle restored 
by operation 

Operations for the plastic repair of the sphincter muscles are difficult 
and the technique will vary according to the circumstances For the 
exact details of such operations the reader is adv ised to consult one of 
the standard textbooks on diseases of the rectum , all that can be said 
here is to give some of the mam principles for obtaining success 
As the success of the operation will depend very largely upon obtain- 
ing primary union in the wound — a difficult matter in the neighbour 
hood of the anus— the greatest care is necessary to ensure that the 
rectum is empty and clean when preparing the patient for operation 
and to keeping the parts clean after operation while healing is in progress 
All dense fibrous scar tissue must be cut away so as to leave only 
healthy tissue, and the ends of the divided muscle when found, must 
be well freed, so as to avoid tension on the stitches The ends of the 
muscle should be grafted into each other and secured m place with fine 
catgut sutures, and the skin wound should be carefully closed after 
stopping all bleeding points 

Incontinent anus due to stretching as for instance in severe and 
long standing cases of rectal prolapse requires special treatment 
It is useless to expect to obtain a cure of the prolapse if the patient 
has a patulous anus and the muscle must be shortened or a 
recurrence is inevitable In some cases the muscle will shorten and 
recover its normal tone after the prolapse is operated on but this can- 
not be expected when the anus is badly patulous The muscle should 
be exposed by a semicircular skin incision preferably in front of the 
anus, and either shortened by plication, or part of it resected and the 
ends joined again 



CHAPTER XXVI 

RADIUM IN SURGERY 

By GEOFFREY KEYNES 

Radium or its emanations, since the beginning of its use as a therapeutic 
weapon, has held a somewhat anomalous relationship to surgery Its 
properties being at first but imperfectly understood, its mysteries were 
left in the hands of physicists and radiologists who administered them 
with little reference to its surgical possibilities Since 1920, with the 
growth of “ team work ” m all departments of medicine and surgery, 
the position has changed, until at the present time radium occupies so 
definite a place in surgery that some account of its use must obviously 
be included in any comprehensive account of surgical technique At 
the same time its use must not be regarded as fully standardized, or 
made safe and easy by the introduction of rules-of-thumb, so that any 
surgical practitioner can employ it without particular thought or 
training The very opposite is true, for many of the applications of 
radium are still in an experimental stage, and emphasis must be laid 
on the fact that it can be both inefficient and dangerous if used without 
proper training and knowledge This training and knowledge must be 
surgical as well as radiological, if radium is to be used to full advantage 
Recognition of this fact is reflected in the policy of the National 
Radium Commission, which has made the national radium available at 
a few large centres where all the necessary knowledge, ph}'sical, radio- 
logical, surgical and pathological, is available The indiscriminate use 
of radium in unsuitable ways and for unsuitable cases is thus avoided, 
and further knowledge of its proper use can be accumulated on a sound 
basis If this position be accepted, obviously it would be difficult to 
convey in a few pages of a surgical text-book any adequate account of 
how radium should be used For the theory of radio m-therapy 
reference must be made to special works on the subject or to Stanford 
Cade’s book “ Malignant Disease and its Treatment by Radium *’ For 
any account of the results obtained indifferent regions of the body up to 
the present time, the original papers must he read In this chapter 
the particular application of radium in relation to surgery will be chief!} 
considered, and only brief reference will be made to the more general 
radiological aspects of the problem. 

Effect of emanations. — The therapeutic activity of radium is due 
to the disintegration of the radium atom, a senes of different radiations, 
emanations and substances being produced at vanous stages of the 
process Radium itself disintegrates at a relatively slow rate, its 
“ life ” extending to some thousands of years One of the first pro- 
ducts of its disintegration, the gas “ radon ” or " radium emanation,’ 
has, however, a short " life ” of only a few days, and the energy 
liberated in the disintegration of this radon is that actually used to 
1162 
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obtain the therapeutic effects of radium Three forms of radiation, « , 
fi, and y, are liberated in the process, but of these only the third is used 
for therapeutic purposes The n rajs are positively-charged atoms of 
helium and, having a verj feeble power of penetration, are of no 
practical importance The jS rays are negative electrons with a power 
of penetration greater than that of n-rays but much less than that of 
y rays They are absorbed by 1 cm of body tissues but have a 
caustic effect on all tissues on which thev impinge so that it is usually 
desirable to remove them Tins is achieved bv interposing a metal 
screen (vide infra) The y rajs (unlike the a and rays which are 
real!} solid particles} are short-wa\e vibrations in the ether moving 
with the velocity of light The} have a \ ery high power of penetra- 
tion, 160 times that of 0 rays, and it is on their peculiar therapeutic 
properties that the use of radium depends \1I tissues arc affected 
bv the y rajs, but to a very varying degree Highly organized cells, 
such as leucocytes or muscle fibres are affected more than those of 
connective tissue, and the skin is easilj’ " burnt but on the whole, 
normal tissues are very much less sensitive to y rays than the cells of 
malignant neoplasms The action of the rays is therefore said to be 
" selective,” and the correct amount of irradiation should have a 
lethal effect on malignant cells while leaving the normal tissues 
practically unaffected 

The effect on malignant cells is seen first in the cessation of mitoses 
ami cell division The cells then slowly disintegrate and are absorbed, 
leaving the connects e tissue stroma in which they were growing 
Even malignant cells, however are not all equally affected by the 
y-rays, and there is a wide range of sensitivitj Thus, the epithelial 
growths in the posterior part of the tongue or at the anal margin are 
highly “ radio sensitive, while those in the anterior part of the 
tongue or m the rectum itself are relatively insensitive The 
successful application of radium in surgery therefore requires a wide 
knowledge of the biological reactions of the different tissues, as well 
as the principles of dosage Incorrect dosage may result in widespread 
necrosis of tissue if the dose be too large, or in actual stimulation of a 
malignant growth if it be too small, so that the possible dangers of 
radium treatment are very great The term dose moreover 
includes two distinct factors (1) the amount of radium and (2) the 
time of evposure, and each of these must be known separately, so 
that the estimation of a dose m the form of " milligramme hours, the 
product of the two factors, gives in reahtj r very little information It 
may be said that the surgical use of small quantities of radium for Jong 
periods, up to seven days or more, has given better therapeutic results 
than the use of large quantities for short periods, and this principle is 
of very general application It must be admitted, however, that the 
estimation of dosage has been empirical rather than theoretical, and 
that experience is a better guide than any calculation according to rule 

Although the successful employment of radium m surgery requires 
a general knowledge of the various ways In which radium may be 
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applied, a detailed consideration of its external application has no place 
in a text-book of surgical technique Indeed, distance irradiation 
with the so called “ bomb ” containing 4 grammes of radium, or more, 
is a separate problem which need not concern the surgeon He must, 
however, be familiar with the methods of using smaller quantities of 
radium externally on wax moulds made of “ Columbia paste/' or on 
pads of “ Sorbo ” rubber A primary malignant lesion may be treated 
by more stnctly surgical measures, but the glandular areas may require 
external treatment , or, again, recurrent growths after operation, such 
as secondary nodules on the edge of the sternum after a radical opera- 
tion for carcinoma of the breast, may not be amenable to any treatment 
other than external 

Suney of Technique. — Surgical technique is mainly concerned 
with the implantation of radium in the tissues that is to say, it is the 
method of " interstitial irradiation ' which chiefly demands attention 
For this purpose the radium must be disposed in containers suitable 
for insertion m a \anety of situations For most purposes these 
containers or " needles ’ are made on a standardized plan They 
consist of hollow indio platinum tubes inside which tin> glass cells are 
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Fig 559 — Diagram of xo-per-cent mdio-platmum radium needle, general type. 

(Johnson Mjthv 4 Co Ltd) 

packed containing the radium sulphate (Fig 559 ) In this waj 
1 mg of radium element is distributed over a standard length of 1 6 cm 
(i e 1 cm contains approximately 0 6 mg of radium), and whatever 
the length of the needle may be, this uniform linear intensity is to be 
observed since accuracy of dosage is more easily achieved with a 
constant unit of intensity The screening of the radium is effected 
by the platinum tube, and it is known that practically the whole of 
the £ rays is absorbed b\ 0 8 mm of platinum This is probabh the 
best standard of screening A thickness of 0 5 or 0 6 mm has been 
much used but is appreciably less efficient as a screen The additional 
strength of 0 8 mm of platinum is also an advantage in the longer 
needles, which are then less likely to bend This thicker screen i» 
better because it does make possible a larger therapeutic dose without 
damage to the normal tissues, although the additional amount of 
ft radiation remov ed by it is very small indeed As shown in the 
diagram, the ends of the needles must necessarily be solid and therefore 
“ dumb, ' except for the small amount of secondary rajs which thev 
will emit At one" end the needle has a round, conical, or trochar- 
shaped point , at the other an eje through which some form of thread 
ma> be passed The shape of the point is made according to the taste 
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oi the operator. Some have supposed that a trochar point is dangerous, 
since it is more likely than a conical point to pierce vessels or nerves , 
this danger, however, is remote if the needled are used with proper care, 
and the trochar point makes them easier to introduce into tissues that 
are at all tough 

The needles most commonly used contain 0 5, 1, 2, or 3 mg of 
radium, and their active lengths are therefore 0 8, 1 6, 8 2, and 4 8 cm 
Other lengths have been made for special purposes , it is important to 
realize that efficient treatment for any particular condition can only be 



Fig 560 — Radium needle holder of Fmzt's pattern , straight 
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Fig 562 — Radium needle " pushers 


given with the appropriate apparatus, and that it is unsound to vary 
the technique according to what apparatus " happens ” to be available 
These platinum needles, though apparently solid and strong, are in 
reality somewhat fragile, since they are hollo"' and therefore easily 
bent or cracked Also, the end containing the eye is easily crushed if 
grasped in an ordinary' pair of artery forceps It is further important 
that any operator who is frequently using radium should avoid touching 
the needles, lest his fingers, in the course of time, develop radium 
dermatitis Rubber gloves constitute no protection whatever ror 
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relatively immobile part of the body, such as the chest wall, or even 
into a situation such as the axilla, it is usually not necessaiy to fix 
them separately Loss of any one needle may be prevented by 
knotting together the threads of several needles m groups of about four 
A needle can then become completely displaced out of the body without 
becoming detached, unless the thread holding it should break This 
breakage may be avoided by choosing some substance of considerable 
strength , strong thread wall also facilitate removal since the operator 
can then pull the needles out wathout using any instrument and so 
avoid damaging them Various kinds of thread have been used, the 
most generally serviceable being thick silkworm gut, which must, 
however, be kept moist for 24 hours before use, so that it may not 
crack near the eye of the needle when it is held m the introducing 
forceps Silkworm gut, being non absorbent is less likely to provoke 
sepsis at the skin surface than an absorbent material The two ends 
of the thread should be knotted about 1 cm 
from the end of the needle It will then 
exert a straight pull on the needle during 
removal, and the needle will not become 
caught in the subcutaneous laver Oc- 
casionally, however, needles do become 
caught, and then tlie ends may often be 
guided to the surface by an aneurysm 
needle, or, better, a Moymhan s hgature- 
camer with a groove cut in the end This 
technique will serve for almost any situa 
tion where the needles have been intro 
duced through the skin When copper F, f 5 6 5 — s* 10 ? rad ‘ um needle 

, „ , introduced into the tongue, 

wire is used, the needles arc easier to re- shrame me , hod tone 
move than with Sllkvvorm-gut The ware silk loop (after Stanford Cade) 
is objectionable, howev er, m that it causes 

some necrosis of the skm at the point of emergence and therefore 
more sepsis 

A different technique must be employed when needles are inserted 
m the tongue or buccal cavity where the parts are mobile, and where 
a stiff material, such as silkworm-gut, would be irksome to the patient 
Here it is necessary to use No 4 black silk which is very’ strong and 
somewhat antiseptic by virtue of the iron in the dye with winch it is 
impregnated The ends of the silk threads may be given stiff, sharp 
points by’ singeing them m the flame of a spirit lamp and then threading 
becomes easy A knot must be made at the end of the radium needle, 
and one end of the thread must be threaded through the eye of a very 
small fistula needle When the Tadium needle has been introduced 
into the tissues, the fistula needle is taken in a needle-holder and passed 
through the mucous membrane close to the radium needle The two 
ends of the thread are then tied, and thus the radium needle is held in 
position by a loop of thread through the neighbouring mucous mem- 
brane (Fig 565 ) One end of the thread is cut short All the long 
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ends are then twisted together and the whole bundle is fixed on the 
outside of the cheek b> adhesive rubber strapping The mucous 
membrane of the comer of the mouth maj be protected from excona 
tion b\ the moist bundle of threads b) passing the bundle through a 
piece of soft rubber tubing Even then one or more needles mav 
become displaced after a few dajs In this case it mav be necessan 
to re-insert the needles and there is indeed a certain advantage in 

re-needhng since a fresh distribution of radium is obtained for the 
remaining period of irradiation An alternative method of fixing 
needles has been Used on the continent and m this counti) by Douglas 
Harmer The needles are inserted in pairs and pass oblique!) into the 
tissues one from before backwards and the other in the opposite 
direction The threads attached to each are then tied together so 
that the pull of each needle tends to fix its fellow m position For 
general use the first method described seems to be the best as ever) 
needle can be inserted with full regard only to its relation to the leaton 
to be treated 

Surgerj of access — The description of the general technique of 
interstitial irradiation so far giv en has assumed that the needles are 
introduced through the surface either direct I) as in the mouth or the 
scalp or else through small punctures made with the point of a narrow 
bladed scalpel or pointed tenotomv knife Hus method of introduction 
is of ver) wide application and is the method of choice for all lesions on 
or near the surface Thus it can be used for rodent ulcer carcinomas 
of the skin tongue and buccal cavitj breast cervix uteri or anus It 
can ev en be used for irradiating the prostate gland the needles being 
introduced through the skin of the perineum with the help of a guiding 
finger m the rectum For more deep-seated lesions it is clear that the 
introduction of the radium must be preceded b) a surgical operation 
for the exposure of the part affected Thus the treatment of a neo- 
plasm of the lung necessitates a prehmmai) thoracotomj a carcinoma 
of the rectum must be exposed b) a posterior dissection and removal 
of the cocc) \ or of the coccv x and part of the sacrum an intrinsic 
carcinoma of the larvnx demands fenestration of the th) roid cartilage 
the irradiation of glands in the axilla or neck especiall) in stout 
patients ma) occasional!) require a skin incision for accurate implants 
tion of needles Instances might be multiplied where radium treatment 
ralk for surger) of access but full description of such operations 
would to a large extent duplicate information already given in other 
parts of the present work and is therefore outside the scope of this 
section 

Radon —The foregoing account of interstitial irradiation refers to 
the use of needles containing radium sulphate It is neces.ar also to 
describe the use of radon gas or radium emanation as this is ol 
service when radium itself cannot be obtained As explained above 
most of the energ) give out b) radium is really produced d r n„ the 
stage of disintegration of radon With radium m a closed c tamer 
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a state of equilibrium is reached m which the disintegration of radon 
is balanced by the formation of more gas from the radium so that a 
constant amount of energy is given out If radon is isolated its life 
is short and its output of energy falls to half the original amount m the 
course of 8 85 days It follows therefore that the intensity of the 
irradiation produced by radon is variable falling off steadily from the 
moment the gas is isolated until at the end of seven days its value is 
almost ml Tins is a theoretical and probably a practical objection 
to its use since it is prefereable to expose malignant cells to irradiation 
of constant intensity if the full effect is to be obtained The results 
achieved with radon appear to have been inferior to those given by 
radium Nevertheless radon has been extensively used and it has a 
definite place in radiotherapy By means of the appropriate apparatus 
the Tadon is collected from a solution of radium bromide and is put 
into fine glass ciptllanes These capillaries are divided into small 
sealed units each containing a measurable amount of radon and these 
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F g 5 66 Cannula with slot and stile (or introduct on of radon seeds. 

are introduced into tiny platinum or gold containers usually with a 
thread attached at one end Tins screened cell constitutes a radon 
seed and can be ured in almost exactly the S3me way as radium 
needles It must be remembered however that the energy given off 
by radon seeds is emanating from a series of points so that it is lmpos 
sible to obtain the uniform linear intensity given by radium 
needles This is a second objection to the use of radon though it can 
be to some extent overcome by accurate spacing of the seeds along a 
line so that the combined effect of the seeds is almost equivalent to 
that of a needle The seeds are so small that it is obv louslv necessary 
to introduce them into the tissues through a cannula and a simple 
form of this instrument is illustrated m Tig aGC Similar instruments 
of greater length have been devised for introducing seeds into the 
bronchus or oesophagus The seeds can be introduced through these 
with threads attached so that they can be withdrawn when desired 
Sometimes it is better to make no attempt to do this as when for 
example seeds have been introduced into the pituitary fossa or the 
pancreas the seeds become innocuous after about seven days and 
are so small that they cause no irritation in the tissues If the seeds 
are not to be remov ed the threads will of course be cut off before they 
are placed in position The use of seeds has been dev eloped in certain 
situations such as the breast and lung where large numbers are 
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needed In order to facilitate this a radon gun has been dev ised 
which has a magazine capable of holding up to 12 seeds (Fig 567 1 
As each seed is pushed into position another one automatical!} takes 
its place m the barrel of the gun much time is thus sated in 
placing long lines of seeds which can also be more accuratel} spaced 
An objection to the frequent use of a radon gun is the danger of injun 
to the operator s hands by irradiation 

Technical principles —The disposition of the radium needles or 
radon seeds in the tissues is made in such a way as to conform to 
established surgical principles Surgery aims at the extirpation for as 
great a distance as possible of a malignant neoplasm together with the 
surrounding tissues and the Known channels of 1} mphatic spread with 



the accessible lymph nodes in continuity The radium should be 
made to irradiate the whole area which would be removed at operation 
and m certain types of neoplasm the corresponding lymph channels, 
and nodes in continuity Sometimes it is preferable to treat the 
primary lesion with radium and to deal with the lymph area b\ 
operation but even so the principle of the radium distribution is the 
same as far as it goes The lengths of the needles or the numbers of 
the seeds are varied according to the area to be covered Thus the 
mammary gland will require the longest needles whereas for a sin ill 
rodent ulcer of the face or a small carcinoma of the tongue the shortest 
may suffice In cov ering a giv en area the radium should be distributed 
as evenly as possible so that in general the needles should he parallel 
vv ith one another If they are placed about 1 5 cm apart the necessary 
intensity will be produced assuming that the time of exposure t< to ue 
168 hours (seven days) This principle is illustrated by the accompan} 



Radiogram of radium needles under the mammarj 
gland and in the associated lymphatic areas 
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mg diagram (Fig 668), in which three needles of an active length of 
4 8 cm are irradiating an area of 21 6 sq cm Usually the needles 
should be placed immediate!} deep to the lesion rather than m it, and 
this is advisable for four reasons (1) the lymph channels draining the 
affected area may be on its deep aspect , (2) if needles are pushed into 
a growth, malignant cells may be transplanted on the inactive end of 
the needle into a fresh site , (8) a needle placed in a neoplasm may 
have too intense an effect and sloughing may follow , (4) the needles 
will be further from the skin which will, therefore be less likely to 
suffer from severe burning Where the thickness of the tissue to be 
irradiated is not great, a single layer of needles will suffice Where 
the thickness is gi eater, a second layer of needles nearer the surface 
may be needed It is difficult to lay down any rules for this E\pen 
ence is the best guide 

When a group of 1} mph nodes or a single enlarged node is to be 
irradiated, the needles should be so dis 


posed as to lie parallel with the line of 
lymph-flow and on all sides of the nodes 
The exact disposition will be dictated by 
the anatomical relations of the part Thus 
the interstitial irradiation of the lymph- 
glands of the neck and submaxillary 
region is earned out according to the 
known position of lymph nodes, salivary 
glands, great vessels and nerves (Plate 
V ) Another complicated problem, the 
irradiation of the mammary gland and 
all the accessible lymphatic areas is Ulus 
trated by a radiogram (Plate V ) This 
includes irradiation of the internal mam 



Fig 568 — Diagram showing ideal 


mary nodes in the upper three intercostal d “ tr,butl0n of rad,um needles 


spaces 

The interstitial use of radium and radon js not a purely radiological 
problem, because its successful appbcation demands a considerable 
knowledge of both clinical and technical surgery Still further may it 
be claimed as a weapon m the surgeon s hands because experience is 
showing it to he capable of useful combination with pure surgery m 
many ways Thus, radium treatment not infrequently produces very 
great shrinkage and localization of a previously diffuse growth, but 
has to be followed by surgical removal of a residual tumour Some 
times the primary lesion is treated with radium only , and the lymphatic 
areas by surgery Alternatively the primary lesion may be extirpated 
surgically, preferably' by the diathermic needle, and the lymphatic 
areas treated by radium The radium may be inserted at the time 
of the operation, or this stage of the treatment may be delayed until 
healing is complete Interstitial irradiation may also be used like 
X rays, as a prophylactic treatment, after the performance of a radical 
operation Certain advantages may be claimed for this, as, for 
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example, after the radical operation for carcinoma of the hunt, «mce 
the radium ina\ be implanted m certain {>o<itjnns abo\< tin ciif'le 
and in the intercostal spaces, where operation cannot reach 
The uses of radium in surgtrx are therefore numerous and cl n n the 
chxc attention of curx surgeon who wishes to jKrfect his knowledge 
of his craft It cannot howexer be tevo stromja emphasized tint the 
greatest benefit will be obtained from radium onh when the Mir^o n 
can obtain the closest co-operation with the radio-therapeutist, 
pin si cist, and pathologist Radium deminds in fact a team ef 
experts for its administration if its dangerous pitcntiahties are t<» 
Lc eliminated 



CHAPTER XXVII 

OPERATIONS ON THE SKULL AND 
BRAIN 

By GEOFFREY JEFFERSON, G B E. 

INTRODUCTION 

The tumours which anse from structures within the cranium are 
varied m their histology and life history The) compnse some 15 
varieties, ranging from completely benign neoplasms (such as the 
pituitarj adenomas the acoustic neuromas, most of the meningiomas 
and some of the gliomas — especially the cerebellar hemangioblastomas 
and astrocytomas) to others so malignant that they are not worth 
operating upon (e g the glioblastoma multiforme) Even these last 
are only locally malignant , gliomas can only metastasize if they have 
access to the cerebro-spmal fluid and meningiomas only if they lm ade 
the dural sinuses As a surgical generalization, it is no great matter 
whether a tumour which does not seed itself elsewhere is essentially 
benign or malignant so long as it can be removed with a reasonable 
margin of healthy tissue around it The brain presents the anomaly 
of relatively bemgn tumours causing death because they are inacces 
sible (e g the meningiomas of the clivus) or because they arise in an 
area so physiologically important that they cannot be excised by 
block resection (e g -gliomas involving the motor and speech areas) 
It must ever be a matter of chance whether the tumour lies in such a 
position that it can be radically attacked The malignant glioblasto 
mas have a habit of infiltrating the temporal lobe, the insula and basal 
ganglia, and of cutting the motor and senSory projection fibres very 
rarely occupying the polar position that would give the best chance 
of radical extirpation Dealing with this type of tumour, Dandy has 
removed the whole hemisphere, hoping for radical cure, but the basal 
ganglia had to be left behind and his patients died of recurrence I 
have no doubt that malignant gliomas should not be operated upon 
The real menace to the beginner in neuro surgery are those who put 
pressure on him to operate upon the most hopeless cases , and he will 
be fortunate if he sees other varieties except in special hospitals (or 
those with special services) The benign tumours often give little 
ev idence of their presence, even less of their position , it has become 
almost a proverb to say “ the more difficult a tumour is to localize the 
better the prognosis Conversely, the malignant tumours are easil) 
diagnosed even by those with little special knowledge Naturall} 
there are exceptions to both thc*e generalizations 

PRINCIPLES OF NEURO-SURGERY 
It is possible to define certain principles for the successful handling 
of intracranial tumours Amongst^ them are these that the lesion 
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should be accurately localized both as to situation and extent that 
the approach should be so made as to expose it fully that it* n iture 
should be recognized in situ so that it mij be dealt with upproprnteh 
The surgeon must be so fortified b\ physiological as well as anatomical 
knowledge that he does not inflict damage in excels of that natural 
to the lesion in other words he must know what is the maximum 
good that he can expect from each individual inten ention He inhst 
see to it that every detail which can be used to build up a picture of 
the lesion and of its effects in all senses has been extracted beforehand 
and that no detail in preparation has been omitted that might lead to 
defeat Neurosurgery demands an apprenticeship in which the 
neophyte learns to regard all lesions as exercises m applied physiology 
and all operations as expenmen ts to be earned out with the greatest 
caution and solicitude for the welfare of the patient Tor this reason 
an unhumed technique with the avoidance of blood lo s the gentlest 
handling of tissues and the use of the least irritating of all ligature 
and suture matenals (fine silk) is the ideal These principles are 
equally those of general surgery thev cannot be forgotten without 
detnment 

The doctnne of pnmnm non vocere is an important one for 
surgeon and physician alike It must be admitted that there are 
times when this adage is difficult to respect When for example an 
unexpectedly large and irremovable glioma has been exposed undir 
high pressure and bleeds severely into itself a paresis previously no 
more than a ghost may change into a very patent hemiplegia Or 
again the extraction of a benign tumour which is doing little damage 
to neural structures as it lies undisturbed may lead to a p 1 rests or 
worse Fortunately this latter type of complication generally clears 
up in a short time Such happenings are distrcssin 0 to every body 
(not least to the patient) but are the mev itable result of the my a<io» 
of surgery into tissues highly charged with function 

In the pages which follow it has not been possible to give a full 
description of all operations or even of all which are reasonably 
common The surgery of access has been described in some detail 
also that of a few of the more widely known conditions Lvtn s tht 
descnptii n of the actual attack on the various tumours is wanting in 
detail for divergences from the tvpical arc so common that e I roptf 
account w< uld consist in each case of a number of detailed tv miples 
of actual instances It is hoped that those who wish to ham more 
may be stimulated to acquire that knowledge by a proper disrip* *hip 

DIAGNOSTIC PROCEDURES 
\ i vri ICILOCRVPHV 

Although it is possible in the majority of cast's to localize an ultra 
cranial tumour Irom the history neurological signs and 
evidence there ire many cases in which tumours f3il to gm t! 
classical signs of localization which surgeons fe-el they have a ri lit t 
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expect The surgeon needs to be more exact than the physician in 
defining the precise situation of a tumour, for his is the responsibility 
for the correct attach If the presence of a tumour is the only certain 
fact, while its site is clinically debatable, mechanical diagnostic 
means must be used Many data can be obtained by \ entnculographv 
{a) it may confirm the tentative diagnosis already made ( 6 ) it may 
upset the diagnosis and provide information leading to a more exact 
approach , (c) it may bnng to light unmistakable evidence of the 
nature of the lesion , or (d) it may nghtly deter the surgeon from 
operating at all by disclosing diffuse neoplastic spread, say across the 
mid-line The indications for v entnculographv can therefore be 
stated m very wide terms it ib a means for the exact definition of 
the situation, relationships and extent of a space-uccupy mg intra- 
cranial lesion It might be thought that as the surgeon became 
more and more expenenced, he would require adventitious aids less 
and less This would be true if they gave no other information than 
the position of the lesion In my service ventriculography has been 
employed 41 times m the last 100 cases , 3G of the remaining 59 
were either pituitary or postenor fossa tumours where the diagnosis 
was not in doubt It has been used so often because of its total \ alue, 
as distinct from its use in localization alone 

■Technique. — The operation on adults is mv anably performed under 
local anesthesia with the patient seated in the dental chair after the 
preliminary administration of morphia gr £ atropine gr (the 
atropine diminishes vomiting) or when further operation is to follow 
omnopon gr 3 and scopolamine gr 3 ^ In children general 
anesthesia is necessary The head rest should be fitted against the 
mastoids rather than tile bach of the head It is the custom to burr 
two holes and to tap both ventricles Originally only one hole was 
made, but the air may fail to pass from one ventricle to the other 
owing to air lochs, and then filling is uncertain and interpretation 
fallacious 

Incision — The burr holes are made posteriorly, 7 cm above the 
mion and 3 cm to either side of the midline (Fig 5b9 ) The 
original practice was to make them much lower, but such punctures 
sometimes damaged the visual cortex and optic radiation, with results 
sufficiently’ disturbing to force the puncture to the higher and safer 
level, which lies between the visual and motor areas in the posterior 
part of the parietal association field With the patient sitting up, 
and with the head unencumbered with drapes, two horizontal incisions 
are marked out with iodine at the site indicated After local infiltra- 
tion, a horizontal incision 3 cm long is made between compression 
swabs down to the bone at the marked site A self-retaining retractor 
is at Once inserted and this as a rule completely stops bleeding If 
any vessel gives trouble, it is picked up separately’ When the 
pericranium is pushed aside a portion of the lambdoid suture is 
generally seen , it is an excellent place for a drill hole because its 
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dictations hold the point of the perforator and symmetrically placed 
holes are easy to make The bone is drilled and burred through in 
the direction which the cannula is to follow The fine scale of bone 
corenng the dura, which the burr leases so neatly is nest derated 
Both holes are made before ventricular puncture The dura is 
inspected and any vessel that requires coagulation having been 



Fig 569 — Ventriculography Bilateral posterior puncture Ventricular 

estimation with U tubes Site ol anterior puncture also indicated 


attended to a cruciate incision is made o\er the whole width of the 
opening Too small an opening grips the cannula so that its direction 
cannot be properly controlled and further makes it \ ery difficult to 
lap the \entncle later in order to release the air Cortical Nes^els 
must be avoided or coagulated otherwise troublesome hxmorrhage 
may necesitate further bone remo\ al to control it The cannula 
is now introduced, first on the supposedly normal side fhe 
direction of its entrance is important (see Fig 5G9) It is directed 
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straight forwards in a plane just above the top of the ear, so that it 
points (a) roughly level with the glabella and (6) laterally m line 
with the pupil The ventricle is encountered at varying depths 
according to its Size In cases of advanced hydrocephalus it may be 
met with only 9 cm from the dura, ordinarily the distance is 5 to 6 cm 
It is usually possible to tell by touch when the cannula pierces the 
ependvma to enter the ventricle The stylet is, momentarih removed 
to verify the fact that the cannula is in the ventricle, and immediateh 
replaced, so that cerebro spinal fluid is not lost The other ventricle 
is then sought m the same wav 

Ventricular estimation — When both ventricle* have been located, 
the cannula are each connected with a piece of fine rubber tubing 
30 cm long, ending in a fine curved glass tube (Oljemch) The 
cerebro spinal fluid pressure on each side can then be read off and 
noted , it vanes between 0 and 1000 mm according to circumstances 
Removal of fluid from one ventncle will be accompanied by a fall of 
pressure in the other if the mtcrventncular foramina and the antenor 
end of the third ventncle are unobstructed In making the punctures 
the surgeon has already obtained an excellent idea of the position 
of the ventricles, while from watching the behaviour of the cerebro- 
spinal fluid in the tubes, he can learn something of their size and their 
intercommunication The facts learned by \ entncular estimation are 
significant rather than mathematically exact The height of the fluid 
column on each side depends not only on the pressure but also on the 
quantity of cerebro spinal fluid present For example, the pressure 
m a ventncle might be very high but the amount of fluid so incon- 
siderable that it did not fill the mcasunng system Pressures can 
only be compared when the amounts of fluid available are equal or 
nearly' so Measurements, whether registenng inequalities in the fluid 
volume of the ventncles or not, show the height of the intracranial 
pressure as nothing else can Enlarged ventncles usually indicate a 
subtentonal lesion, but they occur also with some supratentonal 
conditions (eg pineal tumours, third ventricle cysts gliomas of the 
basal ganglia, stenosis of the aqueduct) It is therefore not safe 
to draw’ a firm conclusion without injecting air It is useful to 
introduce 8 c c of indigo carmine into one ventricle, to see whether 
it can shortlv be recovered from the other , if so, communication 
between the ventncles is free 

Air injection — This is done with a 10 c c Record synnge fitted with 
a two-way tap and with a short length of rubber tubing between the 
cannula and the nozzle Cerebro spinal fluid is extracted, 10 c c at 
a time, and a slightly smaller quantity' of air is injected pan passu 
The procedure is repeated on the other side The whole dental chair 
should be tilted far backwards during the replacement^ so as to ensure 
that the air runs well forwards and that all fluid is secured It is 
better to leave the cannula; open for a moment before withdrawing 
them, ev en though air is lost If it has only been possible to introduce 
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a veiy little air and that into only one ventricle the other should be 
punctured by a fresh burr hole anteriorly {udc infra) The ventricles 
normally each contain about 12 c c of cerebro spinal fluid In the 
average hemispheral tumour one ventricle is always larger than 
normal so that all told 25 35 c c can be introduced Good pictures 
can be obtained with this amount but useful information is gi\en by 
less In hydrocephalic cases the fluid obtainable may range from 
100 cc upwards Even then it is rarely necessary to inject more 
than 75 to 80 c c all the information required can be obtained by 
moving the air about into the different parts of the ventricular system 
\ ery large replacements (200 500 c c ) easily made when a huge 
hydrocephalus is present are usually fatal even when continuous 
drainage is employed afterwards or the obstruction removed If 
100 c c or more have to be removed to get accurate enough pictures 
the cerebro spinal fluid should be preserved and replaced after the 
\ rays have been taken If by some chance SO c c of air should 
not be enough more air can be introduced After the necessary 
X ray films have been exposed the ventricle should be again punctured 
to allow the air to escape if this is not done the pressure when the 
dura is opened at operation will be excessive In making this puncture 
there may be difficulty in finding the burr hole for its centre does not 
always lie immediately under the closed incision It is then necessary 
to remove the sutures and reinsert the cannula under direct vision 
The ventricle of the side opposite to the tumour is that from which 
most air can be released Alternatively a short cannula can be left 
m stlt at the first puncture if its butt is temporarily buned it will 
not move whilst the pictures are taken There must be a supply 
of cannulai of different lengths so that one can be chosen that does 
not protrude excessively If there is a chronic block in the iter or 
posterior fossa succussion splash may be heard by the patient days 
afterwards Air has been mentioned as the substitution medium 
throughout but oxygen is really better It is a simple matter to 
devase means by which the syringe can be filled with oxygen 

Anterior ventricular puncture A burr hole is made 2 0 cm from 
the midhne o\er the coronal suture (see Fig 5G9) and the cannuh 
directed almost \ ertically downwards towards the base but inclined 
slightly, medially though not so much so as to strike the fak When 
the ventricle has been entered the remaining steps of the air replace- 
ment are as already related The puncture is more efficienth done 
if the patient is removed from the dental chair placing him face down 
wards on the table for only in this position can sufficient fluid be 
extracted and the air retained in the posterior parts of the \ entnclea 

Difficulties — Theoretically it should ne\ er be impossible to find 
both ventricles nevertheless one may escape the search Often 
this does not matter because the air injected into the one may cross 
into the other during manipulation of the head \\ ith third v entncle 
pineal and cerebellar tumours both ventricles are found casilv ui 
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the same situation on either side and at the same depth When the 
tumour is frontal, the posterior horns and trigones are u>ually not 
displaced , if one of them is out of position and the tumour is liter 
shown to be well forward, this is a bad sign prognostically for it 
points to a diffuse lesion or to widespread oedema When the tumour 
is more posterior in the hemisphere, or temporal the \entncle is 
almost always out of place, and must be sought nearer the midhne 
The surgeon is always gratified when the \entncle is struck with the 
first puncture , sometimes it will only* be found after three or four 
attempts More than this should not be made Each successne 
attempt must be deliberate, after taking careful bearings on direction 
It is my practice to place only one thm folded wet towel 6 in 
wide, across the aertex so that perfect orientation can be maintained 
throughout If necessary e\en this towel can be remo\ed Some 
times fluid begins to flow from the cannula at a greit pace suggesting 
abundant resenoir and then suddenly stops This is characteristic 
of the small yentncle on the side of a tumour and it is generally useless 
to mo\ e the cannula about tr\ ing for more the cerebro-spmal fluid 
merely becomes stained with blood If there is bleeding it is better 
to lei\e the cannula m situ and to keep it still A. little air can be 
introduced e\en if the \entncle is \ery small indeed and it is best 
then to withdraw the svnnge and cannula together In the course 
of the punctures the tumour may be encountered as the needle enters 
A meningioma is recognized by its resistance a gliomatous c\st b\ 
the yellow fluid which escapes a ghoma by an alteration m the 
resistance If a cyst is located it is a help to fill it with air or to 
inject about *2 cc of thorotrast into it (Dott) It is unwise to mo\e 
the cannula about if it strikes a ghoma for this mav cause hxemorrhage 

The actual interpretation of \ entnculograms is not alwa\s eas\, 
and close collaboration is nccessan between the surgeon and the 
radiologist Search must be made not only for alterations in the 
lateral \entnde contours but for filling defect*; and displacements 
of the third aentncle, the iter, and fourth \cntncle It is beyond 
the ccope of this section to discuss the character of these changes 

Com p’n caYi ons. — Tn e question of complications uiVei \wAwa\t» 
graphy brings up the rule that it should be followed at once by the 
appropriate operation OnI\ thus can fatalities be aioided though 
it is tme that, if this plan is adopted, the mortaIit\ of aentnculography' 
becomes submerged in that of the surgen of the tumour Occasionally 
operation mav be deferred to another day especially if the patient is 
tired out b\ the proceedings m the X-ra\ room The plain fact is 
that no one can foretell what will happen in each and eaery ca«e , 
ill patients sometimes survn e a delay, whilst those in better condition 
may unexpectedly succumb But in general, the more ill the patient, 
the less safely can he be left The most potentially dangerous subjects 
are those with temporal tumours those with violent intermittent 
headaches, and tho-=e with se\ere pain in the neck, for then a pressure 
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C0 "V S P robabl y ^ orce< i mto the tentonal hiatus compressing the 
mid orain or a cerebellar cone into the foramen magnum Ventn 
culognphy is then hazardous and no case can be left w lthout operation 
at the earliest moment possible 

Operation may be deferred with comparative safety m extremely 
well subjects with slight or absent pressure signs , or where hydro 
cephalus is present The time before operation can be spent m 
decompressing the ventricles bv drainage with the finest rubber tubing 
introduced through the puncture hole on the st\ let of a brain cannula 
The escape of cerebro spinal fluid can be slow ed by partly closing the 
free end of the tube with a stitch If carbohzed dressings are Used 
there is little nsh of infection Some patients hav e been so exhausted 
by the prolonged manoeuvres in the \ ray room (an hour or even two 
may elapse before the radiologist is satisfied) that it may appear 
relatively safer to defer the major operation As a general principle I 
must re-affirm the rule of following ventriculography with an operation 
for the relief of the condition which has made the proceeding necessary 
and add that as a matter of experience this rule can occasionally 
safely be broken 

ExCEPHALOGRXPlta 

The replacement of cerebro spinal fluid by air through a needle 
instead of through burr holes is a simple surgical procedure \ir can 
be injected either f«) by cisternal or (6) by lumbar puncture It is 
very useful when information is required concerning the ventricular 
and cortical patterns of epileptics or concerning the basal cisterns 
(as in arachnoiditis in gliomas of the optic chiasma pituitary adenomas 
and optic atrophy of uncertain aetiology) A lumbar puncture must 
be made on a preyious occasion with the patient lying on the side 
the cerebro spinal fluid pressure recorded on a manometer and 
all possible information extracted from the fluid cytology chtrm*>try 
gold curve and Wassermann reaction— before anything further 
is undertaken Oxygen is better than air for encepha! grapliv 
especially by the lumbar route because considerably greater quantities 
of gas are required than are needed for \ entnculography an 1 oxygtn 
is absorbed much mure quickly than air 

Technique (a) The cisternal route —This procedure is j mferabh 
to lumbar encephalography because it upsets the patient k s and the 
ventricles fill more easily A nse of intracranial pressure d to lx 
regarded as an absolute contra indication to encepha lographv Whtn 
encephalography wa? done bv the lumbar route the fear « '•> tint 
tonsillar herniation might be present and the dangers cf lumbar 
puncture then are well known The situation is different with c sterna! 
(as distinct from lumbar) puncture If a cone is present n find can 
be extracted from the cistern and no damage is done In s r clinics 
cisternal encephalography is now preferred to vent ncufogrq/ wnren 
is reserved for failed cistern punctures and for those \ t> kmwn 
posterior fossa lesions That considerable experience vi'*’ astern 
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puncture is necessary before pneumograms are regularly made by this 
route is self-evident, especially if its use is extended to neoplastic 
cases. But I have become convinced by experience that it is a safe, 
practicable and advantageous method, the dangers of which are, in 
skilled hands, more theoretical than real. 

The operation is done with the patient sitting. He may be propped 
against the head of the bed. which is wheeled into the operating 
theatre, or he may be seated astride a chair. The former is preferable, 
as the neck is easily accessible above the bed rail and the patient is 
more comfortable and assured. The head is supported by an assistant. 



whose duty it is to hold it slightly flexed and unrelated. A point half 
way between the external occipital protuberance and the spine of the 
axis is novocainized and a graduated lumbar puncture needle inserted 
in the direction of the glabella. (Fig. 570.) If the needle has been 
inclined too sharply upwards it will strike the skull base behind the 
foramen magnum ; the direction must then be corrected. If the aim 
is accurate the occipito-atlantal ligament is reached at a depth of 
about 5 cm. (in very muscular men G cm.). The engagement of the 
point of the needle is recognizable because it feels fixed ; previously it 
could be moved about. This is the only sure guide to depth ; it may 
be reached at less than 5 cm. After the ligament is reached a further 
advance of two or three millimetres carries the needle point into the 
cisterna magna. A depth of 6*5 cm. must not be exceeded. In a 
nop-neoplastic case the cerebre-spinal fluid pressure may be zero or 
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less m' the erect posture, so that no fluid emerges , the correctness 
of the positioning of the needle tip must be verified by aspirating with 
a syringe This is important When presssure is raised, fluid drips 
out at once Ten c c of fluid are extracted and 10 c c of air or ovj gen 
then introduced This is repeated until 80 c c have been injected , 
sometimes considerably more can be introduced, depending on the 
amount of fluid obtainable 

I have never seen trouble follow cisternal puncture, even when 
cerebellar tumours were present No fluid can then be obtained and 
there is an end of it , ventriculography must be performed The 
failure to obtain fluid has meanwhile given an important clue 

(6) The lumbar route (patient sitting) — This is the safer method 
for the beginner, though much more disturbing to the patient, who 
almost invariably becomes shocked and sick at some stage of the 
replacement The reason why lumbar insufflation is so much more 
disturbing than cisternal is because the whole cerebro spinal fluid 
column, from the vertex to the level of puncture is interfered with, 
whilst the cisternal route leaves the spinal portion undisturbed 
Although the patient may feel very ill and complain bitterly of 
headache no harm ensues nevertheless there is much to be said for 
the administration of an intravenous anesthetic (evipan or pentothil 
sodium) for the operation The difficulty then is to support the 
patient in the requisite sitting position with the head upnght, but 
this can in practice be readily achieved 

The patient sits on the operating table his feet on a chair at the side 
The back is flexed whilst the puncture is made, after which a more 
upnght posture is assumed with the head erect and chin down The 
first step is the injection of 10 cc of oxygen at the usual level of 
lumbar puncture (L 8-4) before anv fluid is withdrawal This will 
most probably enter the ventricles, for the cerebro spinal fluid dynamics 
have not been interfered with Ten c c of fluid are now allowed to run 
away and a further 10 c c of oxygen mjected , the process is repeated 
until the required total has been reached Good pictures can be 
obtamed with 40 50 c c , but if every possible item of information 
concerning the ventricle cisterns, and subarachnoid spaces genera iij 
is to be obtained the procedure must be earned on until all tile easilj 
available fluid has been removed This may require the abstraction 
and injection of from 80 to 140 c c My own practice is to use 45 c c 
and to inject more if this proves insufficient, which is rare 

Difficulties and complications. — It is wise to move the patient's 
head about during the injection because in some persons the air goes 
over the cortex much more readily than into the ventricles and this 
may hold true e\ en on repetition There is no umv ersalij applicable 
reason for this Good ventricular outlines may be secured with no 
more than 25 c c if all the air happens to go inside, but m order to 
make certain of clear pictures of the meningeal spaces and v entricles, 
larger rather than smaller quantities must be emplojed 
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The only sequel? of encephalography are shock and very bid 
headaches, worse if the gas is chiefly in the meninges and much less 
obtrusive after cisternal insufflation The discovery of an unsuspected 
tumour would be an indication for immediate operation The surgeon 
ought not to be taken unawares m this fashion if he has studied the case 
beforehand as fully as he should ha\ e done Patients need a good deal 
of sympathetic attention and nursing comfort during the first hour or 
so after the radiographs have been taken It is an ad\autage of 
dvertm or pentothal that the patient remembers little of his acutest 
discomfort though he does not escape all headache 

Oxygen is absorbed very rapidly', air more slowly because of its 
nitrogen The disappearance of air can be hastened by' breathing 
concentrated oxygen from a close fitting mask such as the B I B 
type Tins reduces the nitrogen tension in the blood circulating 
through the lungs and thus renders more rapid the passage of nitrogen 
from the subarachnoid spaces into the blood The greatest absorption 
of either oxygen or nitrogen does not take place within the ventricle 
but after the gas has escaped on to the exterior of the brain 

Angiographv ' 

Egas Moniz of Lisbon, introduced contrast radiography of the 
cerebral vessels m 1927, a method that has come to be called angio 
graph}' Thorotrast (thorium dioxide) is the substance now used, m 
place of the iodide solutions originally employed and abandoned 
because of their tendency to provoke immediate convulsions The 
radio-activity of thorotrast tends to damage the reticulo-endothelial 
system, but so far no convincing proof has been brought forward that 
harm comes from the quantities used m angiography 

Indications. — (n) H is possible to prove the existence of abnormalities 
of the cerebral vascular tree, such as aneurysms In regions other 
than the brain, aneurysms are becoming great rarities The vast 
majority of those which arise from the carotid artery and its branches 
and on the circle of Willis are non syphilitic and are due to congenital 
weaknesses of the arterial walls When they spring from the carotid 
trunk they demand surgical treatment, the nature of which depends 
on the site and Size of the lesion (see p 1255) The necessary fact* 
concerning the aneurysm can be learned only by angiography 
(I b ) The second indication is for the demonstration of another vascular 
anomaly — racemose angioma of the brain, a not uncommon cause of 
focal epilepsy (c) Tire third indication, of which great use has been 
made, especially m some Continental clinics, is the localization of 
cerebral tumours In certain respect? the information given by 
angiography is superior to that given by ventriculography Owing 
to differences in the v ascular supply of the meningiomas and gliomas, 
and of subdivisions m the latter group again, it is frequently possible 
to determine the nature of the tumour as well as its site Angiography 
has the advantage over ventriculography that it can be used m cases 
of high intracranial tension without fear of upsetting the blood and 
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cerebrospinal fluid balance, and therefore need not be followed by 
immediate operation Ventriculography has the disadvantage that it 
is apt to commit the surgeon to operation, even if he is very doubtful 
whether the condition disclosed is amenable to surgery 

Technique. — Under local anaesthesia (after pre-operative omnopon 
gr scopolamine gr 1/300) the internal carotid artery of the suspected 
side is exposed in the neck through the usual incision After it has 
been isolated and under run with a silk ligature so that it can be 
drawn up towards the surface, the patient is taken to the X-ray room 
It is helpful to put a stitch into the stemo mastoid so that it can be 
retracted without instruments, all of which are removed The patient 
is placed into position on the X ray couch with the head turned fully 
to the opposite side It does not matter if the artery neareat to the 
film is not the one being injected The first film hav ing been placed 
ir position beneath the head, the artery is punctured with an ordinary 
Record needle (which can be bent in the fingers to a convenient curve) 
attached to a 20 c c Record syringe by a short rubber connection 
The syringe is not quite filled with thorotrast so that a little blood can 
be aspirated to verify the fact that the needle is within the lumen 
of the artery A fairly rapid injection is now made There is no 
necessity to use great force m introducing it, but it must not be 
slowly done 

When 7 c c have gone in a. rapid lateral exposure is made (arterio- 
gram) followed bj a quick film change and a second lateral exposure 
4 seconds after the first (phlebogram) An antero posterior new is 
now taken A second syringe is attached to the needle in the artery 
(which is not meanwhile disturbed by the necessary changes in position 
of the head, owing to the flexibility of the rubber connection), another 
7 cc of thorotrast is injected, and an exposure made The needle 
is finally withdrawn from the artery and a swab pressed on the point 
of the puncture 

Such bleeding as there is soon stops, though I know of one case in 
which the artery bled so furiously after the needle was taken out that 
it had to be tied, fortunately without ill effect It would be better to 
close the hole with fine arterial silk sutures The arteiy should be 
carefully inspected before it is punctured if it looks brittle or has 
plaques in its wall the surgeon had better close the wound and not 
tempt fortune With curved needle and a rubber connection between 
syringe and needle there is very little nsk of converting the puncture 
into a small tear It need hardly be said that a shockproj* X-raj 
apparatus is almost a necessity and that a special casette is needed 
to allow a very rapid film change 

GENERAL TECHNIQUE 

Blood Loss 

The care needed to minimize haimorrhage during entrance is 
referred to repeatedly m these pages Operative e\sa nation 
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was the chief reason for the two stage interventions of earlier <h>s of 
neuro surgerj when the anesthetist s finger on the pulse rather than 
ocular demonstration by blood pressure records gave the clue to the 
amount that the patient would stand The appended list of accurate 
measurements by H J Brennan on iny own cases confirming J C 
hite s figures maj help the reader to understand the necessity for 
caution Scalp bone tumour and brain can all bleed profusely 


\ attire of Lesion 

Blotd loss in C C 

Trontal astrocytoma 

915 

Temporal astroblastoma 

1102 

Pituitarv adenoma 

709 


CIS 

P metal meningioma 

987 

Basal meningioma 

1500 

ral\ meningioma 

Oil 

\coustic neuroma 

1162 

Trigeminal neuralgia 

lfi> 


158 

Parietal meningioma 

087 

(° day's later) 

150j 

Cerelclhr astrocytoma 

94G 


The patient* survived these losses but these figures compare 
strikingly with the 40 c c lost during the repair of an inguinal hernia 
or an appendicectomy Some of the more formidable general surgical 
operations notably radical breast amputation and some thyroidecto 
mtes cost of over 500 c c Reduction of the blood volume by &00 c c 
(about £th of the total) is well enough tolerated but some patients m 
poor general condition beforehand require transfusion after haemo 
rrhages no greater than this During long operations the insensible 
fluid loss from skin and lungs ma\ amount to 2 000 c c as J C White 
has shown but this alone is not a verv serious factor though it must 
have some effect 

Blood counts haemoglobin estimations and blood pressure records 
should be made pre-operatively on all cases In patients who have 
vomited frequently and been unable to eat the blood protein and 
sodium tallies fall below safe levels hence the need when possible to 
feed an ill patient for a few days to correct this condition before 
operation During the operation systolic and diastolic pressures 
the pulse and respiration rates are recorded on a chart every ten 
minutes A graphic record is the only wav of estimating the patient s 
condition with accuracy only thus can the surgeon forestall one of 
those precipitous drops in pressure causing sudden alarm Blood 
transfusions must be used freely m one case recorded m the list 
above (loss 2492 c c in 48 hours) the patient had five transfusions of 
between 500 and f 00 c c each and survived 

The necessary speed m replacement can only be secured by 
careful planning beforehand Some tumour removals are easier 
after the blood pressure has fallen gutting a vascular tumour or 
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securing vessels is made simpler when the force and speed of the 
blood flow is diminished But although all may go well with 
the systolic pressure at 80 or less the subject can no longer respond 
to a sudden haemorrhage such as may mar the last stages of the 
dialodgement of a meningioma Not onlj must blood be waiting 
in the theatre but the cannula must already be m a 'em so that 
immediate restoration can be brought about The modem a\ail 
ability of blood has placed no small part in the increased resources 
of neuro-surgery in dealing radically with tumours Even so the 
problem of hemorrhage is more than one of emptying and filling 
the \ascular system red cells tend to become lost as the} 1 ' do m 
shock and although transfusion will remedy a single bleeding it loses 
its effectiveness when the bodily resources are severely tned by 
repetition The ideal is to replace from the outset 

An^sthesh 

The relative merits of the different forms of anaesthesia are still 
debatable because there are objections to all a method fav oured in 
one dime is anathema in another 

A Local anesthesia — Local infiltration w ith nov ocam adrenalin 
or its equivalent is the ideal method because it allows the surgeon to 
follow the physiological effects of his operation as it proceeds and to 
observe the clinical state afterwards It is a mistake to try to get 
the adv antages of general anaesthesia by heavy pre-operativ e medtea 
tion Morphia gr £ repeated if necessary is sufficient Ohvecrona 
advocates m addition luminal grs 5 overnight and grs 3 m the 
morning to ensure a hght sleepiness that never causes the profound 
fall in blood pressure which sometimes occurs with avertin Nor is 
the patient ev er so unreasonable or indeed unmanageable as he maj 
become with the latter I hav e found this plan good Painful stages 
in the operation can be tided over by the exceedingly slow intravenous 
injection of evipan or pentothal In this way formidable procedures 
can be successful earned through Local ancesthesia has every 
advantage in some directions but faults m others eg the patient 
may become restless and unhappy because of his immobility or 
discomfort no less than because of apprehension at what he can hear 
(bone-dnlling sawing and so forth) it is impossible to get muscle 
grafts from the leg without upsetting him by an infiltration that 
must be wide and he is aware of incisions about tbe ankle for transfu 
sions and forth Evipan overcomes these disadvantages Post 
operative mortality is lower and after-care is very much simplified 
in local anaesthesia so that it remains a most important method 

If inhalation anesthesia is preferred there is a choice of several 

B Intratracheal ether and oxygen has been widely used m 
America and to some extent in England The risks of explosion 
when diathermy is used seem negligible if macintosh sheets and wet 
towels are applied to shut off the operation field The anaesthetic 
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machines should be periodically examined for leaks The disad\ ant- 
ages are that the necessary atropine m some patients dangerously 
increases the pulse rate and that ether increases the blood flow through 
the brain and also causes vaso-ddatation But of all the inhalation 
methods it is the least likely to cause either anoxia or hypercapnia if 
a perfect air-way is maintained This needs w atchrng , a mouth tube 
should always be inserted to prevent the patient biting a transbuccal 
endotracheal tube, and m any case to ensure free breathing The free 
secretion of mucus caused by ether may block the endotracheal tube 

C Chloroform is too depressant to be advised, but in highly 
skilled hands it is in fact, sometimes employed but rarely alone or for 
all the time 

D C) clopropane is too inflammable for neuro surgical operations 
Trilene is gaining m favour 

E Nitrous-oxide and oxygen . — Physiologically this excellent 
anaesthetic possesses senous faults If the oxygen content is less than 
20 volumes per cent anoxannia may result but not certainly so , 
below 10 per cent it is certain With less than 90 per cent of nitrous- 
oxide the patient cannot be kept quiet unless he lias had morphia 
avertm, or some other basal narcotic which might depress lus respira 
tion, blood pressure and cardio- vascular efficiency to an anoxic level 
Expenence shows that this does not always happen, but it may 
happen, and at present there is no way of foretelling which patients 
are unduly susceptible to avertm, evipan pentothal and the like 
The situation can be summed up by saying that in the majority of 
cases avertm (80 mgm per kilo of body weight) even with a dose of 
omnopon scopolamine in addition an hour beforehand, and nitrous 
oxide oxygen gives an ideal ancesthesia, but that at long intervals a 
case will go badly wrong It is most unsafe with posterior fossa 
tumours Under endotracheal ether-oxygen mishaps are rarer but 
they will still occur at times, for even ether can cause anoxia 

It emerges that no' tj pe of anaesthesia is perfect of those available 
local anaesthesia or ether-oxygen by the transnasal endotracheal route 
are the best for operations on the cerebral hemispheres m co operative 
patients, the latter for operations m the posterior fossa Nitrous- 
oxide-oxygen can be used in clinics with special experience of its 
values anil disadvantages 

AXOVEMIA AND H\rERCAPNlA 

All four of Barcroft’s ty pes of anoxia are seen in cerebral conditions 
(1) stagnant anoxia, where the blood current is slowed by local 
compression of vessels or by the surgical occlusion of large veins 
(e g the parasagittal) in the removal of tumours , (2) anaemic anoxia 
where the hemoglobin content of the blood is too low to allow efficient 
oxygen carrying, as m patients in poor general conditions or in those 
who lose excessive quantities of blood m the course of the operative 



lt8S OPERATIONS ON THE SKULL AND BRAIN 

procedures (3) lnstiotoxic anoxia when the cells are damaged and 
are unable to use oxygen as in some patients susceptible to barbitu 
rates or patients who are dehydrated by vomiting or are otherwise 
toxic (4) anoxic anoxia which mi\ be (a) generalized due to 
insufficient in the available supply of oxygen as when breathing is 
too shallow or slow or (6) localized as when an area is surgicalh 
deprived of its blood supply but not excised Some of these anoxic 
effects are pnmarv others develop secondarily as the result of 
unavoidable surgical manipulations or from anesthesia A deficient 
in oxy gen m the blood either local or general increases the capillary 
permeability first to fluids and cry stalloids later to the larger protein 
molecules and to the blood cells themselves leading to perivascular 
h-emorrhages When generalized tissue anoxia damages everything 
bram lungs liver kidnevs the endocrine glands when local the 
effects are limited to the brain itself and its seriousness will depend 
on the area rendered anoxic Thus if the motor area Is anoxic 
paresis results from the oedema set up if there is ox\ gen lack in the 
hypothalamus mid brain or medulla a rapidlv fatal hvperthermia 
follows 

The effects of increased carbon dioxide (hypercapnia) are more 
dramatic and temporanlv more severe but fortunately more reversible 
\n elevation of carbon dioxide tension in the inspired air causes 
immediate swelling of the brain with vaso-dilatation the blood 
volume within the skull being considerably increased (as Forbes 
Lennox Gibbs J C White ct al have proved) Conditions of that 
kind are the worst possible for efficient cerebral surgerv the cardinal 
principles of which are to have (a) a good exposure and ( b ) as lax a 
brain as possible Defects in respiration as in fourth ventricle 
tumours lead to insufficient ventilation m the lungs and accretion of 
carbon dioxide in the blood as well as to anoxia Both anovaunn 
and hypercapnia may exist independently 

The phv siological ill effects of anoxia and hvpercapnia sound so 
bad that the reader may wonder whv any patient survives an anas 
thetic or an operation The facts are naturally that in their severe 
forms both are uncommon but they can be verv frequent if tlieir 
potentialities are not realized and the methods of reducing their 
incidence understood otherwise the surgeon wifi find himself ruefully 
puzzling over difficulties or fatalities that he cannot understand and 
which others do not seem to encounter It is for these reasons that 
local anesthesia with a good oxygen supply under the towelling is 
pre-eminent and a surgeon who has had a run of bad cases will do 
well to revert to it 

OpcrATiox ix Stvgus 

One-stage or two-stage operations — The pioneers of the surgery 
of the bram usually operated m two stages cutting a bone flap ot 
more usuallv removing the bone entirely (Horsley) one week and 
dealing with the tumour the next week This practice has fallen out 
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of favour because improvements in anesthesia, the modern prevention 
of hemorrhage and the use of blood* transfusion allow much longer 
sessions to be earned through successfully There are occasions 
when the operation is better done in stages, usually for meningiomas 
But two things are necessary, two very important things (1) that 
the wound shall be fit to re open , (2) that the patient shall be ready 
for the second stage in as good condition as he was for the first In 
my own hands the only cases deliberately staged have been menin- 
giomas with X-ray evidence of extreme vascularity or with large 
hyperostoses It is true that very occasionally I ha\ e found it 
necessary to break off an operation because of exceptional difficulties 
or an unexpected falhng-off in the condition of the patient, but these 
events cannot be reduced to dogma The chief concern in the staged 
operation is will the skin be fit for rc-opemng, even if the greatest 
care has been taken > The answer is usually yes, but the slightest 
morbidity' or moisture causes anxiety If the operation is to be done 
in two stages when should the second stage be undertaken ? There 
is no rule but one the sooner the better For instance, a second 
stage has been performed in my clinic later on the same day (successful 
removal of a large meningioma by Rowbotham) or next day In one 
Case a stage was done e\ ery other day for six days, until an excessively 
vascular outer sphenoidal wing meningioma was removed with 
complete and lasting success These cases are mentioned to show 
that there is no hard and fast rule, and that logically the patient is 
ready for the next stage the moment he has recovered from the last 

Lengt.i or Operation 

At this date there is no need to defend careful surgery , which must 
alway s be rather slow There is no virtue f>cr sc in taking a long time 
over an operation, but the special difficulties of entrance and the 
necessity for extreme care in closing the wound demand time m 
neuro-surgical interventions It is easy enough to operate quicMv, 
but it nearly always entails roughness and comer-cutting, which is 
gambling The spectacular operation appeals only to amateurs 
Nowadays only the uncommon case lasts for over 21 or 3 hours, and 
some can be done m much less time The Halsted technique, applied 
to neuro surgery with such outstanding success bv ffarvey Cushing, 
remains, in the belief of many , the best ever devised It consists of 
extreme gentleness of handling, absolute hemostasis at all stages of 
the operation, perfect apposition of tissues, and the use of that 
ligature and suture material which causes least reaction in the wound 
iron dyed fine waxed silk A perfect operation ought to look like a 
superb physiological experiment (as indeed it is), the object being to 
inflict the least possible damage on the patient, whose recoverv in the 
best imaginable condition is the essential object of the proceeding 
With modem methods of anaesthesia no harmful effects can be traced 
to the time factor, except the possibility of infection, and certainly a 
very high standard of combined asepsis and antisepsis is needed An 
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occasional successful operation of ten hours has been reported We 
may well marvel at the fortitude of the team, but we should equally 
applaud the perfection of operating-room management that made 
possible so long an exposure without bacterial contamination 
Exposure — The Osteoplastic Flap 

The approach to a hemispheral tumour must be made through a 
well placed bone flap To expose a tumour adequately it is essential 
to know its site beforehand as precisely as possible, a requirement 
which not uncommonly necessitates ventriculography The flap must 
be not only correctly situated, but of sufficient size to allow the 
manipulations proper to the individual tumour It is the bane of 
brain tumour work that the surgery of access and of closure ib so 
tedious Unless the approach is made according to well tried rules, 
the approach may leave the patient unfit for the treatment for which 
the operation is planned Mechanical and electrical aids have been 
devised which, no doubt, suit the requirements of the inventors but 
are rarely so helpful to anyone else The most popular amongst them 
is the electrically operated drill, of which the de Martel type is 
particularly good and ingenious But all these drills are heavy, or if 
they are not heavy are rarely safe and like all electrical equipments, 
they are apt to get out of order In the end after trying everything, 
I am convinced that the hand operated Hudson perforator and burr 
is the safest and most generally useful method of making the necessary 
openings m the bone 

Position of the patient. — All operations on the brain require a 
special table It need not be elaborate or costly but only by its use 
can the surgeon obtain that comfortable and close approach which is 
a necessity Positioning on the table and on the head rest are most 
important Attention to detail must be developed in the highest 
degree if a high level of success is to be maintained An example 
is the need for provision of much deeper padding on the table than is 
provided for ordinary short operations Patients feel the effect of 
long recumbencies with full muscular relaxation on insufficiently 
protected surfaces The easiest position to arrange is that for the 
frontal flap for here the patient fres on his back with the head raised 
and slightly flexed When a lateral flap and especially one far back, 
is required there may be difficulty in obtaining the necessary amount 
of rotation especially m the short necked or muscular individual A 
sand-bag under the shoulder and a quarter turn of the body towards 
the opposite side at once remedies defective rotation of the head 
Occasionally it may be a good plan to turn the patient on to his face 
in the cerebellar posture if an extreme occipital flap is needed But 
the head often sinks so deeply into the head rest that good access to 
the anterior or temporal limb of the incision cannot be obtained The 
patient can well be placed on his face and the head then turned to 
the side on the head rest This is the posture I use for extreme 
occipital hemispheral exposures Se\ ere rotation of the head on the 
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neck leads to compression of the jugular \eins and raised intracranial 
pressure 

In general, it is best to have the head raised higher than the feet, to 
prevent venous engorgement The more the head is up the better 
This necessitates an adjustable. rest at the foot of the table that can 
be slid against the soles of the patient's feet to prevent him slipping 
down The legs must be strapped to the, table above the knees to 
prevent them from bending 

Details. — After proper positioning has been achieved there are 
three further things needing attention Nothing more clearly shows 
proper neuro surgical training than attention to details preceding the 
intervention which may be wrecked by their omission Tirst the 
ey es should be covered with a mask of thin guttapercha tissue A * V 
is cut out for the nose and the material made to adhere by dabbing it 
with a swab dipped in hot water Next both lower limbs must be 
bared To one the neutral electrode of the endotherm will be band- 
aged , the other, prepared over night, is exposed and towelled for 
intravenous transfusion and for excision of muscle if need be Often 
the introduction of a cannula into a v ein at the ankle should be the first 
step in the operation The other important point is to see that the 
patient is properly oxygenated If intratracheal anesthesia is being 
used there is no difficulty, but if the operation is to be conducted 
under local anrcsthesia comfort must be ensured Unless there is a 
free air way, unless the nose and mouth are clear, the patient soon 
becomes convinced that suffocation is inevitable The way to avoid 
this difficulty is to arrange a tray above the chest so that the towels 
can be carried from the head on to it making a tent Wet drapes 
wrung out of 1 m 1,000 perchloridc are always put next the shm 
They are used because they dimmish the risk of infection mould 
themselves better to the head and cling to it more closely But if 
they are allowed to sag down on to the face they cause embarrassment 
The operating table should have an adjustable instrument tray fixed 
to it, the towels are stretched on to it from the head In an emergency 
the surgeon can make do with a stand tray swung over the table, but 
a properly-fitted tabic should be used as a routine At least two 
trained assistants are needed , three is a better team If the hospital 
runs a transfusion service, its personnel replace one or. two assistants 

Planning the flap. — The true osteoplastic flap is one in which the 
bone is turned down with the scalp adherent to it (Tig 571, d) 
Tins is the classical procedure and a verj good one, especially for 
meningiomas, which usually have considerable vascular connections 
with the soft parts overlying them It is used in the parietal, temporo- 
parietal and fronto temporal regions But no harm to the bone 
comes from stripping the skm down separately and then cutting the 
bone flap secondarily , nor indeed if the bone is completely separated 
from its temporal hinge, is lifted out as a ' free " flap or graft, and 
replaced later This is always safe I have boiled and replaced such 
v oi n — 6 
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a flap on four occasions because it was infected with tumour ; three 
times it was accepted by the tissues It is clear, therefore, that in 
planning flaps the surgeon need not be absolutely restricted by the 
thought that either shin or muscle adhesion with the bone must 
be preserved 

t ( a ) The Trotter flap. — This (which is known in America as the 
haffziger flap) was designed as a frontal flap but it can be used to 
expose anterior and middle temporal as well as frontal and pituitary 
tumours It is excellent also for sphenoidal wing meningiomas It 
can be varied in size at will For the pituitary adenomas it can be 

Souttar Anterior Trotter Posterior Trotter 


Cutaneous & osteal 
•(Taps separate 


Fig 571 —The common skin incisions and bone Raps. 

kept small whereas for more posteriori) situated lesions it can he 
made much larger b) bringing its posterior limb down behind the ear 
{ Sec Fig 571 b ) The incision commences in the mid-line of the 
forehead an inch above the glabella It may be started higher thin 
this if there is no reason to expose the extreme anterior pole of the 
frontal lobe The incision runs back precisely in the mid-lme until 
the hair-line has been well entered, and then swings away to be carried 
down in a cun c to the temple, m front or behind the ear according 
to the size of flap required The scalp is dissected off the bone and 
held out of the wav' b> retractors The bone flap is cut scpintelv 
The great advantage of this incision is that it does awa> with tmsightlv 
scars on the forehead, the worst of which is one running oblique!) 
from the temporal fossa to some point between e> e-brow and Inir line 
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So Ions? is an} incision is kept dead centred m the mid line of the 
forehead and is carried up vertically the resulting scar is always 
insignificant The disadvantages of the incision are two The first is 
that it is difficult to get exposure low down in the temporal fossa 
without considerable retraction of the flap This has not been a 
sufficient difficult} to prev ent me from using it freely The second 
disadvantage is the large dead space which results when a big flap is 
cut in this way for there is then more chance of post operative wound 
infection It is well to drain into carbolized gauze for 24 hours 

(b) The Souttar incision — This is a coronal incision across the 
\ertex from one temporal fossa to the other (Tig 571 a) The 
anterior flap is then dissected down over the eyes A right or left 
sided frontal bone flap or even both may then be cut the skin incision 
being earned rather lower on the side of access to the tumour 
Its disadvantages such as the} are are the same as those of the 
Trotter flap 

Lateral flaps — For panetal flaps which are usual]} fronto paneto 
temporal the true osteoplastic flap was originally designed b> 
Wagner As originally planned its omega form implied too narrow a 
base for the skin Necrosis in the suture line ma} follow And }et 
it is necessarv that the base or pedicle of the flap should be fairl} 
narrow otherwise the bridge of bone there cannot be broken through 
Tor that reason it has become customary to cut a semi lunar skin 
flap w ith a w ide base making the bone flap secondanl} w ith 
as narrow a base as the surgeon pleases (Fig 571 f ) The onl} 
disadvantage is that implicit in the presence of two dead spaces one 
between skin and bone as well as the second unavoidable one between 
bone and dura (as in the flaps described above) My own experience 
is that there is less fear of infection with osteoplastic flaps but that 
the others are cosmetically better and quicker I use either but 
always the Trotter for frontal and sphenoidal ridge lesions 

The occipital flap —A rev ersed Trotter does \ ery well here Occipital 
bone flaps are difficult to make because of the thickness of the skull 
and more particularly because of the antero posterior curvature of 
the base which renders it ver} unwilling to break It is necessary to 
leave a verv narrow unsawn bridge of bone or else fracture strains the 
skull too much and is intolerable for a patient under local anaesthesia 
A true osteoplastic flap in this region is therefore most difficult but it 
can of course be done 

Preparation of the skin — The head is shaved the afternoon before 
operation and after a thorough washing is prepared with alcohol 
and a stenle compress applied Alcohol causes less scaling than other 
antiseptics When the patient is anaesthetised the scalp is again 
washed with alcohol and allowed to dry Cushing usual!} had his 
patients shaved earl} on the day of operation as a newl} shaven head 
interferes with sleep 
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Making the skin-flap. — The projected flap is marked out In a 
wooden stick tipped with wool, or a small dental swab, dipjied in 
iodine Tins allows the surgeon to make anj amendments that nm 
occur to him when heseeshou it runs mer the ciimture of a particular 
skull It is a good plan to draw a line down the middle marking the 
sagittal sinii'., and then to 
add the stilcu> centralis and 
to rough out the temporal 
lobe The line of intended 
incision is infiltrated with 1 
per cent no\ ocain adrenalin 
solution injected abo\c but 
chieflj below the galea It 
is unwise to force the solution 
too much into the ftbro fatts 
substance of the «calp itself, 
though some is placed there. 
The flap is now lightlv 
marked out with a knife, 




Fig 577 —incision through scalp exsanguinated 
by finger compression Below artery forceps 
picking up galea bundled with rubber bands 


and 1 large piece of lint, 
wrung out of 1 in 1,000 per- 
chlonde of mercurj , is placed 
o\cr the head and sewn on 
to the scalp and the drapmgs 
are then applied Those next 
to the head are alwa) s wrung 
out of antiseptic, for tins is 
safer m new of the long 
duration of sonu of thot 
operations (The cj calming 
been Co\ creel art protected 
from chemicals ) I he scalp 

must be completed exsan- 
guinated b\ the pressure of 
the assist ints fingtrs on 
either side of the incision 
(Tig 572, A ) This an art 
winch requires some train- 
ing A greater length than 
7 or 8 cm at .1 time is diffi- 
cult to control \> ‘■0011 as 
the first length Ins been cut. 


the galea is rapidh picked up b\ forceps roughl\ a centimttre ajurt , 
anel when those ha\e lieen applied to both side-, tficv ire grouj»cd 
together with rubber bands (sir I ig 572 II), fi'c at a time bung Iht 
most manageable numlicr A piece of dn gaitrc is placed m the 
memon anti the manauares rcjxntcd until the whole flap has btsn 
cut In a well managed ca<c there should Ime been ntxt to no 
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bleeding during the making of the mcisidn, a most desirable thing 
because the scalp is so -vascular tint a great deal of blood mav be 
unnecessarily lost during this relatively trivial stage — blood that 
may be very badly needed before the operation is completed and the 
patient safely back in bed In a test case of mine 50 c c of blood 
were lost during what appeared to be a very bloodless entrance, and 
300 cc during closure when the- forceps were removed for suture 
The scalp flap having been cut, the next step depends on whether a 
true osteoplastic procedure is intended or some modification If 
the former, alt the parcels of artery forceps on the inner edge of the 
incision must be grouped neatly together and fixed upright with a 
long strip of gauze or rubber bands, or both If the latter the scalp 
will be dissected down as far as required Search must be made for 
anv vessels that have not been secured, and any small bleeding points 
on the pericranium must be coagulated with the endotherm The 
proposed bone flap is next delineated by incising the pericranium 
with the cutting current and the membrane pushed to the sides with 
a raspatory to leave a fairway a good centimetre wide 

Cutting the bone-flap proper. — In general a satisfactory bone 
fl ip is 5 pointed, l e five drill holes joined with the Gigli saw (Fig 
578, b ) It is not a true pentagon, for the bevelling of the bone edges 
by the oblique cut with the Gigli rounds its contours Generally, it 
is wider than it is high The drilling is done with the Hudson 
perforator, followed by burrs unless the surgeon insists on electrical 
apparatus The Hudson burrs are excellent but must be kept 
sharpened and (most important) kept tapered to prevent plunging 
through the skull (Tig 573 a ) It is usual to make all the perfora- 
tions first and then burr them out afterwards Bleeding is prevented 
by wax, and by placing portions of dental swab in each burr hole as 
it is made The next step is to separate the dura w ith a curv ed dural 
dissector so as to secure a safe start for the guide for the Gigli siw 
(Fig 573, c ) If there is any difficulty in introducing the guide it is 
best to sink other intermediate holes especially if the flap is over the 
sagittal sinus for the guide may be caught in a fold of dura (Fig 
573, e ) The best type of guide is the de Martel made of w atch spring 
with a cqver for the hook to which the loop of the saw is attiched 
The new ty pe of Stille Gigh saw is a remarkable instrument it rarely 
breaks and the bone can be cut with it in a few seconds Sometimes 
there is very free bleeding from beneath the bone whilst the guide is 
in , it stops if the guide is pulled out as soon as the saw is well sunk 
into the bone Any bleeding from the line of the saw cut is diminished 
by forcing in bone wax 

After all dull holes have been joined the lower ends of the incision 
in the bone are carried down beneath the temporal muscle with 
de Vdbiss forceps The flap can now be broken back by levers inserted 
under the edge Bleeding commonly occurs from the meningeal 
vessels, which arc at once coagulated, and from the parasagittal 
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lacuna; if the flap is earned up to the nnd line This latter bleedin" 
is important and must immediately be checked by strips of hot moist 
lintine, which soon adhere and check the liiemorrlnge If, houcicr 





the bleeding is excessive owing to an underfymg tumour or in impeded 
airwaj with \enous congestion (the quahtj of this bleeding is infor- 
matne to the e\pcnenced) muscle grafts must be cut, cither from the 
temporal muscle or from the leg below the knee 
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By these means the haemorrhage soon stops, but a continued ooze 
may come from the. dura just beneath the bone edges This can be 
checked by " hitch-stitches " which pick up the dura a millimetre 
from the bone edge , they are left long, weighted by a pair of artery 
forceps These hitch sutures may ha\e to be inserted at several 
points At the end of the operation the dural traction can be made 
permanent by threading a needle on to the stitch again and pissing it 
through the pericranium and tying it A groove may have to be cut 
in the bone to accommodate this suture, but not always The dural 
surface should now be completely dry , until it is, it must not be opened 
The amount of blood lost up to this stage should have been little unless 
the patient has engorged dural sinuses or exceptionally vascular bone 
The surgeon should pause for a moment to consider whether, from 
what he has seen already and what he expects to encounter, a blood 
transfusion will be necessary and when It is rarely required it this 
point except in meningiomas 

Intra-cranial Procedures 

Opening the dura. — The dura is incised transversely at the lower 
end of the incision It is usual before doing that to nibble away 
part of the temporal bone below and also to shorten the bone flip to 
provide for decompression later In high pressure cases a ventricular 
tap is often needed before the dura is opened either by a puncture 
through a small cut m the dura or through a specially placed burr 
hole This may be on the same side, but at times it will have to be 
made over the ventricle of the opposite side in which case the anterior 
puncture is the most convenient (sec p 1178) Wien ventriculograms 
have been made the same day the ventricles should have been tapped 
afresh before the anesthetic was given When tension is judged to 
be sufficiently low, the dura is opened freely If after a tentative 
incision an inch or so long, the brain herniates so strongly through the 
opening that it disrupts something is wrong To continue the incision 
means that any part of the brain exposed by the continued opening 
of the dura will necrose It needs some judgment and experience to 
know what to do next A ventricular tap usually suffices to bring the 
pressure within manageable limits , most relief comes when puncture 
reveals a cyst, the evacuation of which greatly reduces pressure If 
not, help may be given by intravenous administration of 30 to 75 c c 
of 15 per cent saline If this also fails to improve conditions (and it 
may fail) the an -esthetic maj be at fault, either through an obstructed 
airway or through too-bnsk secretion of ccrebro spinal fluid It will 
then be best to wait and open under local an-esthesia on the next or 
any succeeding day, for in the presence of \ ery high pressure radical 
surgery is impossible Modem methods of amesthesia hav e reduced the 
frequency of these tense brains, which seem to be more often en 
countered by the inexperienced 

In the majority of cases the dura can be opened widely and 
fashioned in a flap with its base upwards towards the sagittal sinus 
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It is a good practice to cat it through abo\e as well especially if it 
oozes much though this can be left until the close of the operation 
Otherwise a post operate e clot will be \ ery likely to form because of 
oozing from it Any meningeal \ essels which bleed during the incision 
are secured with silver clips or the endotherm The latter causes the 
dura to shrink considerably so that it becomes difficult to close if it is 
coagulated much The remaining steps of the operation are directed 
at the pathological condition for which the operation is being performed 



F g 574 Cyst c astrocytoma D ssect on of cyst expos ng the falx 

Recognition of the neoplasm — Ordinarily the gyn are convex 
and well vasculansed by verj fine vessels in the pia Thev arc 
separated from one another by the fluid containing sulci in which 
arteries and veins are clearly recognizable the arteries in particular 
come to the surface for short distances to disappear again The 
vessels are misleading guides to cortical pattern for they often cross 
the g>n Pressure for a few moments wath a large piece of hntme 
makes the cortical pattern more easily recognizable Excessnelj 
wide sulci firm convolutions and subarachnoid lakes of cerebro spinal 
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fluid indicate local or general cortical -atrophy Opacities in the 
leptomeninges are often seen m such cases but are not often significant 
of the nature of the lesion Wien on the other hand a tumour is 
present the sulci become narrow lines because the widened eyn of 
the o\ erl\ mg brain tissue are pressed together when the tumour is 
close to the surface there may be a faint y ellow colouration Little 
if any cerebro spinal fluid is to be seen and the cortex looks pale 
though vessels are still clearlv distinguishable the veins are dark 
Sometimes the cortex feels soft over a tumour normally the gyri 
have a firm feel 

If the tumour presents on the surface its nature must be decided 
If it is adherent to the dura it is most probably a meningioma though 
it could more rarely be a secondary carcinoma or an old tuberculoma 
Occasionally the malignant gliomas invade the dura but they ire 
much softer tumours edged by small tortuous pial vessels containing 
bright red blood There is little difficulty m recognizing a meningioma 
because of its hardness and well defined margin sunk in the substance 
of the brain Alenmgiomas can however be soft they are unnus 
takable because of their greyish pink and circumscribed appearance 
and the well formed vessels to be seen on the buried surface when it 
comes into view as the tumour is being removed The gliomas 
when not presenting on the surface — and often they do not — lead to a 
characteristic widening of the gyn over them 

The presence of an underlying tumour is verified by introducing a 
brain cannula which will reveal a resistance or change m texture or 
enter a cyst An estimate of the tumour s dimensions and of Us 
point of nearest approach to the surface can be obtained by making 
a senes of careful punctures a few centimetres apart The plan will 
always be to remove the tumour by dissection with wet lmtme pledgets 
which find their way between the neoplasm and the surrounding 
normal brain tissue until the tumour can be rolled or lifted out 

Uncapping a tumour and lobectomy —It is often useful to uncover 
a subcortical lesion by removing a circle or oval of cortex from over it 
This uncapping (Cushing) is earned out after securing the cortical 
v essels by under running them w ith fine sutures by clipping them 
or by coagulation Care must be taken to secure the vessels at the 
bottom of tbe sulci otherwise the surgeon may be surprised by one 
of them Not until the wound has been deepened to a greater depth 
than the bottom of the sulci does the excision become entirely blood 
less but as the tumour is reached a fresh but a different sort of vascu 
lanty is met a free bleeding from more pnmitive vessels It is 
better to uncap a lesion than to expose it through an incision because 
uncapping helps in decompression whereas incision alone may add to 
bulk by cedema developing m the contused lips The surgeon may 
start with an incision alone and then convert the cortical wound into 
an" oval evasion 4 or 6 cm long by 2 o cm wide when the tumour 
has been found ' 
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Uncapping is only a step towards something more radical If a 
cyst is opened a piece is cut out of the wall to allow of easier search 
for the tumour nubbin which has produced the cyst This large or 
small must always be sought and removed Should the cyst be one 
of the rare hind that seem to have perfectly innocent walls a hole 
should be cut through the partition which separates it from the \entncle 
(The ventricle can nearly alway s be recognized bulging mto a cyst 
from which the contents have been withdrawn ) With a solid glioma 
the amount removed depends on the nature of the tumour as well as 
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Often the removal of a glioma is best performed by block resection 
that is by lobectomy Either of the frontal lobes can be removed 
without serious mental impairment provided that the opposite 
frontal lobe and the rest of the brain is normal The ri^ht temporal 
lobe may also be excised (Tig 575) I have removed large portions 
of the left temporal lobe on several occasions without subsequent 
aphasia The superior edge of the temporal excision should be a 
centimetre below the Sylvian fissure Lobectomies give excellent 
results because the large dead spaces left behind (which fill partly 
with cerebro spinal fluid partly by the expansion of the brain relieved 
of pressure) are most useful as regions of internal decompression 
W hat is more lobectomy most nearly approaches the surgical ideal of 
removing a tumour with a small margin of healthy tissue around it 

Control of haemorrhage — The best methods of controlling hanio 
rrhage from the brain during excision are (a) silv er clips (6) electro 
coagulatioh (c) muscle grafts Silver clips of the McKenzie typo 
are advisable In apply ing them it is best to make a minute cut 
m the leptomemnges at the side of the vessel for the pia is sometimes 
tough Electro coagulation is excellent for veins The larger the 
vein the weaker should the current be Arteries vary m their 
susceptibility to coagulation depending on the amount of their 
adventitia and on the speed of blood flow It is often necessary to 
open up a sulcus deliberately in order to secure an artery Bleeding 
from the dura is well managed by muscle grafts taken either from 
the temporal muscle or from the leg Thin pieces of muscle about 
an inch square are crushed by hammering and held on bleeding points 
They can be more neatly used if they are stretched on gutta pcrcha 
tissue which protects them from being brushed off or accidentally 
sucked off Muscle grafts adhere very firmly after a few minutes 

Gosure of the dura — The dura is usually dosed at the end of a 
successful tumour extirpation except below where a decompression 
is left beneath the temporal muscle (Tig 57(> a) It is naturally 
very important to afford protection for the motor area if pressure is 
expected to continue fiis after an unsuccessful operation) Otherwise 
a hemiplegia may be expected It is equally a bad thing to leave a 
decompression of any size or may be a f if/ over a mafignanf giiorna 
(glioblastoma multiforme) for it does no more than prolong a fatal 
illness If closing the dura means severe compression of the brain 
it is best left open in whole or m part The w lse surgeon therefore 
Only opens the dura in a high pressure case as much as the local 
condition calls for and with foresight of the state of affairs when 
the operation is concluded This entails considerable experience in 
neurosurgery and the ability so to recognize the nature of the lesion 
as to estimate how much he can do before he his gone too far 
Moderate tension can be overcome by slitting the dura up the middle 
after suturing the edges back Support is needed at the sides to 
allow proper settling and healing of the bone flap 
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Can the bone flap be left with nothing between it and the brain 5 
The answer is a qualified yes A new endothelial covering certainly 
forms beneath the bone but long before this dev elops there is great 
danger from cerebro spinal fluid leakage and maybe from attrition 
of the cortex unless the bone surface is perfectly smooth and pressure 
low A fascial graft from the thigh is excellent for closing large 
defects in the dura and is preferable to leav mg a w ide gap 


Closure of dura. 



Fig 576 — a closure of dura which is finally cut all round to prevent 
post operative bleeding 

b and c drill ng bone flap for suture (Adson s forceps) 


Replacement of (he bone flap —The flap is carefully and accurately 
replaced the bev elkng of its cut edges prev ents its fallmg m Some 
times a drill hole or tv\ o may be made so as to fix the flap m position 
(Tig o76 b) but this is unnecessary unless the exigencies of the case 
have called for the sacrifice of so much of it that it no longer fits 
accurately Usually it is enough if the pericranium is pulled together 
in front above and behind with a few stitches the number varying 
with the possibility of doing it neatly and comfortably without undue 
ten'ion A drainage tube to remain for 24 or at most 4S hours is 
sometimes placed beneath the bone flap at its low er and posterior end 
The cut edges of the temporal muscle must always be most carefully 
sew n" together as this is a potential source of late bleeding Occasionally 
the surgeon is unable to replace the bone flap at all without severely 
compressing the brain There is then no alternative to doing some 
thing that he greatly washes not to do viz to sacrifice the bone flap 
It has to be stripped off leaving the temporal muscle and pericranium 
spread ov er the dura and this helps to giv e a cov enng The deficiency 
will lead to a most unsightly bulge if a growing tumour has been left 
behind and probably to the long survival of a paralysed and helplesfe 
individual 
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Closure of the scalp —The suture of the scalp is always made in 
two layers (Tig 577 ) Harvey Cushing often said that the suture 
in the galet (epicranial aponeurosis) was the most important step that 
he had introduced into neuro surgerj This remark which somewhat 
belittles his other achievements is mentioned to emphasize that in 
some opinions the two layer suture is \ itall} important Certain!} 
*an insecurely or careless!} sutured wound can lead to cerebro spinal 
fluid leaks cerebral fungus infection and death when more care 
would have ob\ rated them Fine black waxed silk (0 or 00) is used 
the sutures placed at 1 cm intervals It is best to place a number 




Fig 577 — Two layer closure o{ scalp 

before an} are tied as the strain on each individual tied strand is 
considerable when the scalp is everted for the next suture Nor must 
man} of the arter} forceps be rcmo\ed at once or blood loss will 
follow the qnantative importance of this has been mentioned It 
can tip the scales against the patient in the last minutes of a possibl} 
long and exhausting operation The skin sutures are inserted with 
straight cutting needles ancl Cushing s method of inserting 0 to 12 of 
these before any are tied is a neat and useful idea (Tig 577 ) T mall} 
the wound is washed over with alcohol and sil\ cr foil or paraffin gauze 
applied 

The dressing — The dressings can be reduced to a minimum unless 
'the wound has been drained when a generous wool pack must be 
applied even that is inadequate to prevent staining Fresh sterile 
wool should be applied outside the original dressings without disturbing 
them Tor an undrained wound a few layers of gauze and then a 
stenle gauze roll wrapped snugly round the head is all the dressing 
needed 

After care — The patient should be left on the table until there are 
signs of recov ery of consciousness especiall} after cerebellar operations 
on those in poor condition I do not make this wait a routine step 
Often enough the patient recovers consciousness almost immediate!} 
the nitrous oxide is stopped if not the intratracheal tube is left m 
until there are signs of discomfort from it After it has been removed 
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the patient must be watched for dyspnoea A mouth tube may have 
to be introduced for a short time Until consciousness returns, he 
should be kept semi prone on his side to prevent the tongue falling 
back and to allow saliva to run freely from the mouth 

The patient should be nursed with the head raised as soon as hi* 
general condition will allow The practice of nursing patients after 
brain operations flat, without pillows, is barbarous It is extremely 
uncomfortable, leads to cerebral congestion and bleeding and favours 
leakage of cerebro spinal fluid Three pillows is the correct height , 
a bed that can be wound up to an inclined plane is best If the 
patient has been dehydrated by vomiting continuous subcutaneous t 
saline can be given during the operation This was a routine with 
cerebellar tumours m childhood, and could be usefully adopted for 
selected adults as well The patients can soon drink and there is no 
necessity to withhold fluids by mouth as is done after abdominal 
operations 

In my own clinic, nurses not only note down the pulse and respira- 
tions hourly, but every two to four hours they add the temperature 
and blood pressure, which they take themselves They also write 
down the state of consciousness of the patient and record the amount 
of fluid drunk In general surgery the exact hour of. return to 
consciousness by the patient is unimportant but in neuro surgery it 
is vital If it is not known there is no means of assessing whether a 
stuporose state is due to ansesthesia basal narcotics or blood clot 

Under basal anaesthesia the patients are usually quiet for the first 
two or three hours Later if they become restless, small doses of 
morphine may be given, gr £ being quite sufficient It is best to err 
on the side of under dosage Patients w ith intracranial lesions arc 
far more susceptible than others to morphia which moreover, raises 
intracranial pressure Chloral and bromide may be needed, or even 
paraldehyde, but only rarely is such medication called for Drains 
if any, are removed on the first post operative day and the sutures 
on the third day unless there is much tension on the vv ound Careful 
inspection must be made for collections of fluid under the skin , 
these must always be let out by insertion of a ventricular needle 
through the wound edge or by aspiration after puncture of the flap_ 
with a sharp needle In some cases punctures will hav e to be repeated 
daily or every other day if sanious cerebro spinal fluid is finding its 
way under the skin a more likely happening when the skin flap has 
been dissected off the bone Lumbar or ventricular puncture may 
be required when post operative progress is not as smooth as it should 
be Rises m temperature and pains in the neck and limbs indicate 
blood in the cerebro spinal pathways, and call for punctures, usually 
lumbar But there is no necessity to do routine punctures on patients 
who are making good progress Ventricular punctures are not often 
needed except after some cerebellar tumours where it has been 
impossible to extirpate the tumour As an exceptional measure a 
fine rubber tube may be left in the ventricle for a day or more and 
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if the open end is carefully embedded in gauze wrung dry out of 1 m 
20 carbolic dressings (Lcarmonth) infection rarely occurs 

COMPLICATIONS 
(1) Post-operative Epidural Clot 

This is the most frequent complication , fear of it causes the neuro 
surgeon to spend time on his wound before he replaces the bone flap 
time that appears excessive to the umnstructed onlooker Thus, a 
wound which looks perfectly dry may still form a clot that necessitate* 
early re-opening and not until all the possible sources of bleeding 
known to the surgeon have been attended to can he rest content 
The only surgeons who 
net er see these dots are 
those who never look, or 
those who leave the in 
tracramal tension higher 
than they found it It is 
an early complication, 
for clot may form within 
six hours of the end of an 
operation, after 48 hours 
it is rarer The source of 
the blood that forms the 
epidural clot is (a) the 
bone , (6) the dura , (c) 
the temporal muscle 
(rf) most uncommonly, the tumour bed 

(a) The bone is most likely to bleed m meningioma cases where 
its vascularity has been greatly increased This can be prevented by 
going o\ er the inner bone surface w ith wax but more particularly by 
strippmg the bone off the temporal muscle until it is almost but not 
quite, free Tins is not always necessary it depends on the vascu 
lanty of the bone, of which the surgeon has opportunity to form an 
accurate opinion from the X rajs beforehand and from its behaviour 
during the operation The bone edges are waxed over as soon as the 
flap is turned down 

(b) Hiemorrhage from the dura can be .controlled by ensuring that 
the incision is carried round its exposed surface completely or almost 
completely, so that vascular communications towards the mid line 
are severed Bleeding poults mesiallj' can be secured with silver 
clips The "hitch sutures described on p 1197 are mo*t useful in 
preventing post operative venous oozing, and there has been a fill 
m clot incidence since their introduction These clots are most 
likely to occur in the best cases, those in which so complete a tumour 
removal has been made that the dura tends to fall avvaj' from the 
skull , or in those ca<es (such as pituitary tumours, diffuse angioma, 
or epileptics) where intracranial tension was never high A further 




1206 OPERATIONS ON THE SKULL AND BRAIN 

plan is to make fine drill holes at several points through the flap and 
to pass sutures from the dural surface to be tied on the exterior 
(Poppen — sec Fig a7S) This obliterates the dead space between 
the dura and the bone and makes the formation of a clot almost 
impossible If a downward slit is made through the dura beneath 
the temporal muscle to afford a decompression at the end of the 
operation care must be taken to see that no bleeding has been started 
up from the posterior branch of the middle meningeal arterv 

(c) Bleeding from the temporal muscle ought not to occur if the 
vessels hav e been properly secured Infiltration of the muscle with 
novocain adrenalin solution mav temporarily produce dangeroush 
avascular muscle A very significant sign of clot formation is con 
siderable swelling of the face or eyelids the dav after operation This 
does not always mean bleeding that will require re opening of the 
wound but it should put the observ er on the alert The really certain 
indications are increasing drowsiness or hemiparesis Convulsions are 
less common and unilateral pupillary dilatation is rare It is much 
better to re open the wound than to sit too long wondering whether to 
do it The wound can be quite rapidly re opened under local an.-es 
thesia the clot removed and such further steps m hemostasis carried 
out as the local conditions demand L sually if the w ound is _re opened 
soon the prognosis is excellent 

(2) Postoperative Cerebral (Edema. 

Cerebral oedema can cause much the same picture as that of epidural 
clot It is veiy likely to develop in cases where the dura has been 
widelv opened and the tumour not removed whether that tumour be 
a glioma or a meningioma Its cau«e appears to be anoxia ( see p 1 187) 
It is treated first by restricting water intake to SO oz in 24 hours 
and by magnesium sulphate enemata sometimes with lumbar puncture 
m addition Intravenous glucose or better sucrose (o0 per cent ) is 
sometimes given In its worst form oedema causes hyperthermia and 
death It seems to come on very rapidly does great damage and then 
very slowly subsides It is doubtfully wise m the present state of our 
knowledge to force fluids on brain tumour patients hence sub- 
cutaneous <?aline can only safely be given if the patient is dehydrated 
The only proper substance for intravenous administration is blood or 
plasma 

(3) Cerebpo spinal Fluid Leakage 

This sometimes occurs even after the most careful closures but the 
surgeon should alvvay s feel it as a reproach It is most apt to occur 
when wounds are not early enough or carefully enough inspected after 
operation Dressmgs with dry caxbolized gauze are the proper apphea 
tions or if there is any sign of gaping of the w ound edges fresh sutures 
should be inserted Otherwise the leak may dev elop into a cerebral 
fungus once the bugbear of neuro-surgery 
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(4) Infection 

Now and again infection creeps into the most impeccable technique 
Nothing stems harder than to trace a wound infection to its source, 
but most often it comes from the mouths or throats of those around 
the table All \ isitora as well as those engaged in the operation, must 
be furnished with masks impervious to droplet penetration of which 
the best is the cellophane type It is now recognized that the incidence 
of infection rises with the duration of the operation the number of 
persons in the theatre, and the amount of movement (Cairns) In 
cUviduals moving about rapidly disturb the atmosphere and lead to 
an increase in the number of colonies culturable on agar plates exposed 
for test near the wound Clots are the next most dangerous potential 
centres of sepsis Infection rarely occurs in the snug wound those 
leaving a dead space — intraventricular operations lobectomies 
posterior fossa explorations — are most liable Slight morbidity in 
the wound edges is a flaw but is not dangerous unless the wound is 
to be re-opened for a second stage a step which the mildest infection 
forbids The utmost care must therefore be taken in all intracranial 
operations to obtain perfect healing , hence the use of inner draping* 
wet with perchlonde the careful shutting off of the wound and sewing 
the drapes to the skin so that they cannot slip during what may be a 
long session and gentleness in handling tissues The virtue of the 
true osteoplastic flapm minimising the risk of infection has been noted 

The treatment of infection follows general surgical principles Im 
perfect wound healing may be due to the long continued compression 
of the scalp edge by the w eight of the artery forceps This can be 
prevented by carefully packing gauze strips under the forceps to 
increase their pull on the galea without pressure on the skin It has 
fallen to most surgeons to remove a bone flap because of necrosis of 
its edges There is no need for hurry in the decision to do this, always 
a most repugnant step and fortunately only rare 4 necessary A 
disadvantage of neuro-surgical operations is that many of them last 
so long and require such big teams Re-design of the ventilation of 
theatres and introduction of air conditioning are needed Meanwhile 
I have had considerable success from insufflating the wound surfaces 
with 5 gm of sulphapyrichne 

THE DIFFERENT TYPES Or TUMOUR 
Malign \nt Gliomxs 

^Although I have advised that no malignant tumour should be 
attacked unless there are special reasons for thinking that it can be 
completely removed, it is proper to add that this is a counsel of per- 
fection Experience certainly helps greatly in the pre-operative 
detection of tumour tapes At times a surgeon may find himself 
committed on a clearlv hopeless case to steps much more lengthy* and 
ambitious than he approves The abdominal specialist docs not have 
to face this problem When an abdomen filled with malignant 
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metastasis is opened it can be immediately and rapidl\ closed and 
the case is unaltered But when a malignant brain tumour is laid 
bare such sv\ ellmg ma\ occur as to necessitate the remov al of a great 
deal of the growth before the bone flap can be replaced The surgeon 
i\ho say s that in such a case nothing should be done is talking theoretical 
sense but practical nonsense For either the bone must be peeled out 
and the dura left widely open when a huge protrusion mil develop 
and the patients crippled life be preserved long after his usefulness 
1 * ov er Or else the bone flap must be forced back when he will surely 
die within a few hours A well planned excision of the tumour will 
obviate both these difficulties experience proves that the po^t 
operative mortality of excision la lower than that of decompression 
and occasionally these patients are able to lead useful hv es for a time, 
and then die after a relativelv short terminal illness Internal rather 
than external decompression is the ideal at which to aim 

Par asagittax Meningiomas 

A tumour that calls for special comment is the meningioma ( ' dural 
endothelioma ’ of older writers) The apparent origin of many of 
these tumours from the arachnoidal villi means that they appear in 
the immediate neighbourhood of dural sinuses (especiallv , the para- 
sagittal lacunas) into which the^e villi project The sites of election 
are now well known (eg parasagittal oliacton groove dural con 
\e\ity sphenoidal wing tuberculum sell* falx tentonum, petrosal 
sinuses clivus) 

Pre-operative care. — This includes not only routine examination of 
the patient but also v er\ careful study of the radiographs to ascertain 
the degree to which abnormal vessels in the diploe can be recognised 
The surgeon knows that if the tumour is a meningioma he is going 
to face haemorrhage and he must be prepared to combat it and com 
pensate for it It w ill be necessar\ therefore to observ e whether there 
is am region of special vasculantv that may call for slight vanati on in 
the routine making of the osteoplastic flap It will be necessary also to 
provide blood donors So important indeed are the latter that it is 
wise nev er to begin an operation on a meningioma w ithout LOO c c 
of blood readv at hand In exceptional cases it will be wise to have 
two or three other donors either in the hospital or on v erv short call * 
Hence the statement I have often made that the first incision m a 
meningioma case should be at the ankle to uncover a suitable vein 
In all intracranial operations it i» more convenient to use a vein in 
the leg for transfusion rather than in the arm At the same tune a pif ce 
of muscle can be. taken higher up from the an tenor compartment of 
the leg or from the inner edge of the sural group to use as Hordey 
grafts to bleeding points on the sinus or its lacuna laterales 

Where there is no discernible alteration in the vascuhnty of the 
•skull or meninges it may not be necessary to carry precautions quite 
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so far But experience teaches that it is much better to be properly 
armed beforehand than to ha\e t6 improvise rcconstructiv e aids under 
duress In any case in winch considerable bleeding is anticipated it 
is most important that the air way should be completely unobstructed , 
another important thing is to raise the patient s head It is possible 
with a suitable head rest so to place the head tint it is postured almost 
as if the patient were sitting up Should occasion demand, the tilt 
can be altered It is often difficult to transfuse by the gravity method 
a patient so inclined , care must be taken therefore to see that the 
intravenous cannula is of a type to which a syringe can be fitted 

Shall the operation be concluded m one single stage or m more > 
This question has already been touched upon as a generalization 
(p 1188) If there is exceptional vascularity in the radiographs this 
decision can be left until the bone flap has been cut On occasion, the 
hiemorrhage encountered may be far in excess of any thing anticipated, 
so that the surgeon is compelled to break off his operation This is 
best done before the dura is opened (unless \ entnculograms have just 
been made), or after the dura has been divided around the edge of the 
tumour But if the dura is opened and the tumour not removed, 
severe cerebral oedema is very likely There is rarely extreme urgency 
m meningioma cases and, even if the operation is done in stages, there 
is no need for much delay The remaining part may be done m a few 
hours or a few days 

The incision. — In dealing with a parasagittal meningioma it is always 
essential that the superior longitudinal sinus should be uncovered 
The bone removal must, therefore, transgress the midline (Tig 
579, a ) The point is w hethcr it is a good plan to make the flap 
primarily to cross the midline or to go almost up to the midline and 
then to uncover the sinus bv nibbling further bone away I much 
prefer the latter method the only disadvantage being that a small gap 
is left where the bone has been removed On the other hand, the 
sudden uncovering of a length of the sagittal sinus when a bone flap 
is raised from over it may lead to furious haemorrhage though it does 
not always do so , and the anterior third of the sinus can safely be 
uncovered by' the primary flap Since the surgeon cannot tell what 
will happen, it is safer to use the more cautious method The incision 
it. made in the usual way but with special care to prevent blood loss , 
the advantages of a true osteoplastic flap for meningioma have been 
mentioned There may be considerable bleeding from the bone when 
the buTT-holes and saw cuts are made, and bone wax must be freely 
used, even if the waxed point m the bone has to bt removed shortly 
afterwards Characteristic of the meningiomas is unusual bleeding 
when the pericranium is exposed and reflected from the bone to make 
a pathway for the saw cuts Bone wax must be rubbed on the bone 
probably speed in making the flap is the most valuable asset But 
there must be no hurry’ for the top arc of the bone flap needs making 
most carefully, especially where it nears the sinus 
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Adhesions and the irregularities caused by parasagittal pits in the 
bone pits occupied by venous lacume, make it difficult to separate 
the dura The way to overcome this is to sink an extra burr hole or 
so If the dura, even then, with very short distances between each 
hole, cannot be safely separated the holes should be joined by nibbling 
with Wilm s forceps An advantage of this method is that it leases 
a wide enough gutter for bone wax to be inserted a difficult matter 
through the narrow line of the saw cut When the flap is completed. 



Kig 579 — Parasagittal meningioma the common, largely buried type 


the surgeon must weigh the case up again by reference to the blood 
pressure chart It is at this point that a transfusion may hate to be 
given that is before the flap is elevated If blood has to be given 
at this stage it is almost certain that more will be needed later 

A decision to continue having been arrived at, the bone flap is 
broken down and squares of wet lintine (G x 3 cm ) are instantly placed 
over the sinus and held there They must not be pressed on too hard 
or the sinus is pressed away from the bone and may bleed from fresh 
and inaccessible places When the bleeding has stopped the Imtme 
is replaced by muscle grafts, over which first sterilized guttapercha 
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tissue and then hntine again is laid The rubber prevents the lintine 
from sticking to the grafts It is best to do this before the dura is 
opened, for the replacement of* the one by the other may cause such 
bleeding as to destroy the circulatory balance once more More bone 
must now be removed medially to expose the sagittal sinus opposite the 
attachment of the tumour A small extra skm incision (making it a 
‘ split ring ’) may have to be added to allow this (Fig 571e ) The 
middle meningeal artery and its branches are coagulated as early ns 
possible and the inner surface of the bone flap w axed over and con- 
siderably stripped from the muscle to stop oozing All bleeding having 
been arrested, the wound is closed off by fastening green towels to 
the wound margins with Michel clips 

The dura, is now opened not m its w hole extent but close around 
the outer edge of the tumour which can, as a rule be seen or felt 
This w ill take some time to do because the dura is alw ajsv ery v ascular 
and requires coagulating or the application of silver clips at many 
points Once the dura has been incised around the tumour the most 
anxious moments are ov er and the remainder of the operation can be 
earned out with ease (Fig 579 ) 

The extent to which the tumour is attached along the midline 
vanes , sometimes it may be only for a centimetre more often for 
3 or 4 cm Another important variable is the consistency of the 
tumour itself , this depends on its histological structure The easiest 
are the hard, smooth, fibroblastic type the most, difficult the soft, 
lobuhted, memngothelial type and the angioblastic 

The method of removal depends on the toughness of the tumour 
and the ease or difficulty with which it can be detached along the 
midline When its attachment is narrow and the tumour hard, it is 
easiest first to free the tumour around its outer circumference, and then 
elevating it from its bed to tilt it across the midline Its pedicle can 
easily be cut through after coagulation If the sinus bleeds the edges 
must be closed with mosquito forceps Two or three fine silk sutures 
will close small gaps in the wall , they can be made more secure by 
covering them with muscle grafts If the tumour is very large its 
elevation must damage cerebral tissue for the greatest width of the 
tlimour is frequently buried It helps to minimize cerebral trauma 
if the tumour is ' gutted (reduced in size by the efectric loop] before 
any attempt is made to extricate it An exceptionally vascular tumour 
should be desiccated by .bipolar diathermy before its interior is scalloped 
out But since recurrence of meningiomas is certainly due to seeding, 
the broken tumour surface must be well endothermized to kill potential 
transplants A large tumour may , by this method, be elevated without 
causing as much cortical damage as it would otherwise do Where 
there is a wide attachment of the tumour to the sagittal sinus the 
tumour cannot be safely swung up on its pedicle The attachments 
to the niidlme must be divided as the tumour lies tit sthi Tins is 
most easily done by free use of the blunt hook and the diathermy 
applied to its handle (Fig 5S0 ) The tumour, once freed along the 
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midhne can be gentlj pulled up by sutures inserted in it wet lmtine 
pledgets being used to sweep brain tissue off it and to line the bed 
temporarily All \essels crossing from the cortex arc obliterated In 
diathermy and cut first the large superficial \ems beneath th< 
arachnoid later those deeper placed \essels crossing in the tumour bed 
The final connections of the tumour having been carefully divided 
the tumour is lifted out and the jugulars are compressed by the 
anaesthetist to induce venous bleeding so that anj unnoticed potent! d 
source of hemorrhage ma\ be secured Muscle grafts are laid alon 



Fig 580 Mem ng oma of fair Observe tumour, local trtrat on sprouting 
through falx a button of wh eh must be remo*e<l 

the iinus and the wound tilled with Ringers solution If part of thi 
bone flap h is been invaded In tumour this part is best cut a\\a\ with 
bone forceps An altemitne method is to diathcrmi7e it hciviU 
whilst a finger on the outer side judging rise of temperature prelects 
the scalp from undue heating lhc flap maj be removed boiled in 
saline and replaced 1 have done this but it is not an imamblv safe 
plan The defect in the dura should be repaired at once by a fascial 
graft for there is commonly considerable lo^s of dura in meningioma 
remov als since the w hole area of attachment must be sacrificed \ few 
hitch stitches are placed and the bone flap replaced with a drain Imltm, 
out from behind it (. are must lie taken not to Jtr-c blood from th< 
scalp when it is sutured because blood is bun* badly needed bv tlie 
patient at this stage It i» possible to remove nu*>t jarasagittal 
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meningiomas fairly quickly and relatively easily if they are set on 
methodically Some can be very difficult The meningiomas of the 
convexity are much easier for they do not have to be dissected off 
the sagittal sinus In that case the only concern arises from bleeding 
during the actual exposure of the tumour rather than during its 
elevation 

Meningiomas or the Crvnivl Base 
The general principles are the same but there are special difficulties 
because the attachment of the tumour to the dura is reached last 
instead of first Further all these tumours are buried beneath the 
brain which cannot be elevated if pressure is high so that various 
ty pes of excision of a frontal or a temporal lobe must be the first step 
These tumours present the most formidable problems in the whole 
range of the surgery of benign or quasi benign neoplasms The reader 
is referred to special monographs for detailed operative description 

THE CEREBELLAR APPROACH 
The original unilateral approach was bad for all posterior fossa 
tumours except the acoustic neurinomas pirtly because it did not 




a CusYnng's Cross bou» incision b Traditional 

Fig 581 — Cerebellar nc s ons 

allow a sufficiently free exposure but especially because it did not 
provide relief for tonsillar herniation The need for decompression of 
the medullary centres caused Harvey Cushing to introduce the cross 
bow incision (sec Tig 581 a) The vertical limb made it easy to 
remove the arch of the atlas and the lamina of the axis too if need 
be whilst the transverse part of the incision was carried so vudelv 
to the sides that a verv full and free exploration not onlv of the vermis 
but also of the cerebellar hemispheres was possible The great dis 
advantage of this incision is the time necessary not to make it but 
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to close it so that it has generally been superseded b\ a plain transverse 
incision, representing the horizontal part of the crossbow EquilU, 
the aertical part alone can be used but it is more useful for children’ 
in whom a midline lesion is. probable Special incisions are mcissarv 
for posterior fossa operations requiring good exposure of the cerebello- 
pontine angle, and wall be described in their proper places (e g . for 
acoustic neuromas, trigeminal root section) 

The classical crossbow incision entailed an incision across the occiput 
2 cm or so above the cranial attachment of the nuchal muscles These 
were cut across just sufficiently below their attachment to leave a 
fringe for suture at the close This is the modern cerebellar incision 
It is rather easier to dissect the flap dow n so as to uncox er the atlas 
if the incision crosses below the inion instead of above it but a good 
deal depends on the shape of the occiput, and the low transverse 
incision is most useful in patients who have a shallow posterior fossa 
and an unusually prominent external occipital protuberance Another 
incision again is a higher one still in which the muscles are not cut 
at all but are taken down in a musculo-aponcurotic sheet (Piet, 
.Fig 581, b) 

The preparation of the patient and the anaesthetic are as before, save 
that endotracheal avertin gas an-esthesia except in grave emergencies, 
is a routine for these operations The\ are bad to do under local 
amesthesia, for the position is a very trying one for the patient, and 
the muscles are difficult to re suture Also if the subject has been 
heavily dosed beforehand, his breathing wall verv likely become 
obstructed requiring an intratracheal tube I believe that it is bat 
to decide on general anesthesia as a routine fur anxsthctic amend- 
ments are harder to make in the course of cerebellar than m an) other 
neurological operation 

Posture for cerebellar operations. — The patient lies face downwards 
with the head supported m a horst shoe head rest of .adjustable height 
It should be of a tv pe allowing flexion and extension of the head by 
altering the angle of the head rest with its siipport. and allowing also 
of rotation to either side for work in the cerebello-pontinc angle 
Ordinarily the ideal is to have the head tfexed just sufficiency to 
make the sub occipital region as accessible as possible and to put the 
nuchal muscles mildly on the stretch Ov inflexion of the head on the 
neck leads to congestion At the dose of the operation it will be 
necessary to reduce the flexion so as to relax the muscles for approxima- 
tion by suture The patient s shoulders must be supported in Cushing s 
shoulder rests, but even this is not sufficient to give freedom to the 
chest and abdomen for easy breathing A sand bag should be pi iced 
under the pubes to lift the abdomen sufficiently for free respiration 
The table itself must be very well padded the usual *orho mat is not 
thick enough A special mattress or pillow s are better I f the surgeon 
tnes the position himself he will soon learn the little tricks neces* iry 
for reasonable comfort during a long operation 
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The operation. — The first step in the operation used to be the 
puncture of a lateral ventricle but. as Cushing -who introduced it m 
1909, pointed out later, it has the disadvantage of causing such a 
lowering of pressure that the structures in the posterior fossa fall bach 
into normal station so that fiven a largish tumour, if it is deeply placed, 
may escape recognition Tor that reason it is better not to make the 
puncture unless there is good reason, 1 e , congestion and severe venous 
oozing (occasional) or unless the dura is too tight to be safely opened 
(rare) Ventricular puncture is simple when a cerebellar tumour is 
present because the v entncles are enlarged but, since the patient lies 
face downwards with the head slightly flexed, the operator must take 
care not to lose orientation It is therefore wise, before the drapes 
1m e been placed to mark with iodine not only the site of the bun- 
hole proposed for the \entncular puncture but also to draw a line 
running towards the glabella After the ventricle has been found and 
the cannula introduced the \ entncles are decompressed slowly to 
dimmish venous engorgement and aid respiration 
Incision — The skm incision crosses from mastoid to mastoid im- 
mediate!} above (more rarely below) the external occipital pro 
tuberance, and when it reaches the mastoid processes it curves 
downwards to end about the level of the mastoid tips just at the 
hair-line The incision is made with the usual precautions against 
blood-loss The occipital arteries can be picked up and tied separately 
When all arter} forceps on the galea have been neatly bundled, the 
lower edge of the incision is dissected down until a clean incision can be 
made w ith the endothermy cutting current through the muscles directly 
down on to the occipital bone for the whole length of the wound By 
the same means aided by a sharp rougine the muscles are separated 
downwards in one unbroken sheet to the foramen magnum and 
far out to the side^ Skm and muscle in one flap its thick 

ness depending on the muscularit} of the neck are retracted 
infenorly till as much as can feasibly be bared of the squamous 
portions of the occipital bone is in view This dissection can be 
elegantly done with the cutting current keeping dead on the bone 
In children the separation is remarkabl} easy in the muscular 
adult it is more difficult, for tendtnous slips arise from well marked 
ridges and pits in the bone The operation is alwa}S difficult in a 
patient whose occiput shelves forwards very sharply easiest in tho^e 
m whom it makes a nicely rounded bulge Wax always has to be 
used to block up the emergent veins from the diploc, especially in long- 
standing high-pressure cases The muscles are fully dissected down, 
first to the foramen magnum, and then beyond it, in the midline only, 
in order to allow laminectomy of the atlas (Removal of the atlantal 
posterior arch is to all intents and purposes part of the routine of any 
cerebellar exploration and decompression— so common is tonsillar 
herniation ) The tissues are readily and bloodlessly dissected bluntly 
off the occipito-atlantal ligament and then the atlas is cut down upon 
Considerable retraction is needed to bnng it m \ lew, and sometimes a 
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short (4 5 cm) \ertical incision must be made com erting the approach 
into a crossbow The arch is cleared and 8 cm of it nibbled aw a\ 
either now or after the occipital bone has been remov ed 
\e\t a drill hole is made on each side of the midhnc of the squamous 
occjput and the bone wadeh removed this is sometimes very easy, 
for it maj be paper thin There is nsL of the dnll plungm 0 st 
that the holes are best made in the thicker bone just below the trans 
verse sinus A very free bone removal should be made including the 
margin of the foramen magnum laterally out to the mast mds* and 
superiorly to the transverse sinuses The full exposure of the sinus 
of one side for lateral recess operations is described later The bone 
bleeds most m the midline below the torcula but oozing is easily 
checked with wax blood may come from the exposed dura tozmg 




F g s8z Dural inc s ons In a the black dots ind cate po nts for 
d athermy coagulat on In b there s tons liar hem at on enlarged left 
tons 1 ind cates left s ded tumour 

down from ib ve (stojped b\ tuckin a mu cle graft up und r the 
bone edge) >r faro the mftn r cctj ital sinus (stilled b\ c ngul iti u) 
The surgeon must beware if injuring the posterior condvloid veins 
the mast mi enwa&anes we wlx «wlvwR«cd whew a xery xxvde expo ur<_ 
la made The wound should now be drv and until it is the next 
stage must nt t be embarked up n 1 rtah towels are clipped to the 
wound celges and then the dura is opened 
Dural incision — \ small incision is made over the left cerebellar lobe 
and a narrow piece f lmtme pushed underneath to pr< tcct the cerebellar 
cortex from being cut by the side of the scissor, blade The dura is 
opened by an incision that curves downwards and cro ses the mid line 
about 1 cm above the level of the f ramen magnum {w I ig c »2) 
The infener occipital sinus is divided in the cturse of thi 
sweep but it is casilv contr Hetl bv olectro-co Igulation beforehand 
fr by applvin silver clips I mallv tin <umi is turne I uj wards 
out of harms w iv ind fixed that it canmt bleed agim 
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The dural incision is now earned down \ertically in the mulline 
through the occipito atlantal membrane and onw ards through that 
part exposed by the removal of the arch of the atlas Three or four 
siher clips will have to be pressed on to the cut edges here 
The surgeon can often tidy up his wound and prevent h-emorrhage 
from the region where bone and dura meet round the inferior rim of 
the occipital bone defect by sewing the cut edge of the dura to the 
muscle at two or three places on either side It is wise not to open 
the cistema magna widely unless it is needful to do so, eg for a full 
inspection of the fourth ventricle, or for splitting the vermis 
Puncture of the cistern with the pointed tenotome allows all the fluid 
to escape without having opened it up so fully that blood can enter 
the cerebro spinal fluid spaces and cause a more stormy convalescence 
flie description which follows is of the exploration of the posterior 
fossa when it is certain that the lesion is not m the cerebcllo pontine 
angle It is true that there may be doubts If so, bone must be 
removed far laterally, because the angle cannot be safely or adequately' 
explored through an exposure that would suffice for a mid line cerebellar 
glioma The special approach to the angle so far as it calls for 
modifications is described on p 1223 
Abnormal appearance* — The next step depends on the anatomical 
picture displayed If a tumour can be seen altering the cortex of a 
cerebellar lobe or e\ en projecting through it, the search is over as soon 
as begun If not there may be local enlargement of cortical vessels, 
indicating the presence of an underlying angioblastoma, widening of 
the cerebellar folia of one side or of the vermis or again, a tongue of 
tumour may extend from the fourth ventricle down over the dorsal 
surface of the medulla as happens with ependymomas- Small 
greyish opacities on the cerebellar cortex suggest secondary' deposits 
from a medulloblastoma If nothing so obvious is seen attention 
is directed to the vermis Is it sunken 5 Is it hidden altogether 5 
Is the volume of one cerebellar lobe clearly’ greater than the other, 
causing the vermis to be curved laterally 5 Further a very important 
observation is made concerning the size and sy mmetry of the cerebellar 
p tonsils, which are prolapsed when cerebellar tumours are present, 

’ %wrmA-rrm& -us* tow its wt. V. xnitvawmr&akiiik, *hu&s& wi 
than the other, there is certainly a tumour in the lobe of that side 
With a ventricular cannula gently and carefully inserted search is 
made for a definite resistance -indicating the presence of a subcorticil 
glioma or, alternatively, the wall of a cyst 
If there is no abnormality save perhaps a slight generalized enhance- 
’ment of cerebellar mass and considerable tonsillar herniation, what 
should be done next 5 The first thing is to open the arachnoid of the 
cistema magna by hooking it up and incising it with fine scissors 
Cerebro-spinal fluid then escapes freely and the tonsils can be seen 
m detail If they show no pathological asymmetry they are very 
carefully separated from one another with narrow brain retractors, 
and the foramen of Magendie sought 1 hrough tlus a good v tew can 
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be obtained into the fourth \entncle and an ependymoma or choroid 
papiUoma if present will be seen The ease with which the firimen 
can be brought into \iew \anes bsually the tonsils are stuck down 
to the closed part of the medulla and gently laced there bv fine a rich 
noidal bands Gentle dissection wall allow them to separate sufficiently, 
for the calamus scnptonus and the postenor mfenor cerebellar arteries 
to be w ell seen A fine catheter may be passed into the fourth \ entncle 
and along the iter into the third \ entncle Tins ensures that there 
is no gross block by tumour or \enfies the presence of a stricture of 
the iter If no tumour has been disco\ered m the search outlined 
and usually it wall have been found it is clear that the lesion is doeph 
placed probably it is m the superior yermis This is especially 
probable in children yyho are so apt to de\elop medulloblastomas 
which invade any part of the \ermis wathout its presence causing the 
median, prominence that would theoretically be expected The actual 
remoral of the tumour is earned out by the methods of dis ection 
described on p 1200 The cerebellar astrocytoma is the most benign 
of all gliomas and is well demarcated by appearance and texture from 
its surroundings (Fig oS3 ) It may be \ ascular and v ery difficult 
to remove when large solid and high under the tentorium* The 
exact steps to be taken \ary a little with e\ery case and can only be 
learned by experience The cy sts are the easiest Puncture alone is 
not enough the tumour causing the cy st must be found and remoy ul 
Cerebellar cysts are never degenerative but are caused by activt. 
transudation alongside the growing point not into it Most deep 
tumours are best approached by splitting the vermis from btlow 
upwards after securing the surface vessels If e\en after puncture 
of the lateral lobes and splitting the \ermis no tumour can be found 
the wound must be closed but the case kept under periodic observation 
with the intention of re-exploration should there be symptomatic 
recurrence 

Closure of the wound —'When the operation is completed and cierv 
bleeding point has been secured the wound is closed b\ suturing the 
musculo-aponeurotic flap carefully back to the fringe of mu c clfc> 
below the superior muchal line This is generally very easily done 
it is helped by slightly extending the head The yyaxed silk sutures 
tied three times are placed 1 cm apart and w hen they are all m the 
surgeon should go o\ er the line again looking for opporti nities to 
place more The scalp is clo ed in a further tyyo layers is u ual 
The lateral ventricular cannula is taken out and the wound through 
which it \yas introduced closed 

As a final measure after the first dressings hav e been put on it is 
a help to carry a strip of elastoplast from the top of the <dn\en head 
to the back between the «houlders to relieve the muscles < f the neck 
from strain * 

Cerebellar tumours are ven. interesting technical prob -’-s and 

• TSow repair* { ntb 1 4* U3* 0< ttchci or of rrmovi, ihaull cotLiJl ItlOr* Cu « "fi “T'* 

Cett-rlJtT Wtrocxtoom Svt G>« OW 1931 k 1"» 
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on the whole the} are quite as good risks as hemispheral growths 
although the> ought to be much more formidable because of the 
proximity of the primitive vital centres in the brain stem Removal 



Fig 583 Cystic astrocytoma involving cerebellar tons 1 which is excised 

of the arch of the atlas greatl} facilitates the recoveiy of medullar} 
function vnd adds greatly to the patient s comfort during the itnme 
diate post operative period 
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be obtained into the fourth ventricle and in ependymoma or choroid 
papilloma if present will be seen The ease with which the foramen 
can be brought into view vanes Usually the tonsils are stuck down 
to the closed part of the medulla and gently laced there by fine arach 
noidal bands Gentle dissection w ill allow them to separate sufficient! v 
for the calamus scnptonus and the posterior infenor cerebellar arteries 
to be well seen A fine catheter may be passed into the fourth ventricle 
and along the iter into the third ventncle This ensures that there 
is no gross block by tumour or venfies the presence of a stricture of 
the iter If no tumour has been discovered in the search outlined 
and usually it will have been found it is clear that the lesion is deeply 
placed probably it is in the superior vermis This is especial 1\ 
probable in children who are so apt to develop medulloblastomas 
which invade any part of the vermis without its presence causing the 
median prominence that would theoretically be expected The actual 
removal of the tumour is earned out by the methods of dissection 
described on p 1200 The cerebellar astrocytoma is the most benign 
of all gliomas and is well demarcated by appearance and texture from 
its surroundings (Fig 583) It maj be vascular and very difficult 
to remove when large solid and high under the tentorium * The 
exact steps to be taken vary a little with every case and can only be 
learned by experience The cysts are the easiest Puncture alone is 
not enough the tumour causing the cyst must be found and remov ed 
Cerebellar cysts are never degenerative but are caused by active 
transudation alongside the growing point not into it Most deep 
tumours are best approached by splitting the vermis from below 
upwards after securing the surface vessels If even after puncture 
of the lateral lobes and splitting the vermis no tumour can be found 
the wound must be closed but the case kept under periodic observ ation 
with the intention of re exploration should there be symptomatic 
recurrence 

Closure of the wound — When the operation is completed and everv 
bleeding point has been secured the wound is closed by suturing the 
musculo aponeurotic flap carefully back to the fringe of muscles 
hd/aw the. yiperuit tuichaL line This is generally v ery easily done 
it is helped by slightly extending the head The waxed silk sutures 
tied three times are placed 1 cm apart and when they arc all in the 
surgeon should go over the line again looking for opportunities to 
place more The scalp is closed in a further two livers as usual 
The lateral ventricular cannula is taken out and the wound through 
which it was introduced closed 

As a final measure after the first dressings hav e been put on it is 
a help to carry a strip of elastoplast from the top of the shaven head 
to the back between the shoulders to relieve the muscles of the neck 
from strain ' , , , , , 

Cerebellar tumours are ver> interesting technical problems and 

* Those v, tin require further dels 1 of the te bn queof removal sho Id consult Hint C<i *> « paper The 
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on tlie whole the\ ire quite as good risks is hemisphcral growths 
although the} ought to be much more formidable because of the 
proximity of the primitive vital centres m the brain stem Removal 



F g 583 — Cystic astrocytoma nvolv ng cerebellar tons 1 wh ch is exc sed 

of the arch of the atlas grcatlj facilitates the recovery of medullary 
function and adds grtatlj to the patient s comfort during the imme 
dnte post operative period 
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After-care.— It is a good practice to leave the cerebellar case face 
downward on the shoulder rests until he begins to move This was 
Cushings practice Return to consciousness is usually very quick 
after the nitrous oxide is stopped It is well to leave the intratracheal 
tube in place until the patient is definitely waking up , he is then 
taken off the table and placed m bed with the head elevated Care 
is taken with the first sips of water, for he may have difficulty in 
swallowing, though this is unlikely except with acoustic neurinomas 
The only other special point is that lumbar puncture will probably be 
needed from the second day on The indications are pain in the back 
and limbs (indicating gravitation of blood down the theca) and pyrexia 
I am no believer in routine daily lumbar punctures , they are unneces- 
sary and upset the patient But when headache is bad and there is 
considerable* physical discomfort punctures should be made and 
repeated as long as they are doing good service Ventricular taps are 
rarely needed and usually are only done if a patient is sinking into 
coma or generally doing badly It needs some judgment to know' 
when to perform the punctures but the rules are founded on knowledge 
of the physiological activities of the hypothalamus the brain stem, 
the cerebro-spinal fluid, and the effects that the tumour or its removal 
ha^ had on them De Martel and Learmonth advocated drainage 
of the ventricles after operation by leaving a cannula in or by replacing 
it with a short length of sterile ureteric catheter {see p 1204) I have 
found this helpful only when the tumour could not be removed 

Variation in the cerebellar incision. — The exact relationship of the 
incision to the external occipital protuberance depends on the shape 
of the skull and the muscularity of the neck It is not easy to expose 
the atlas properly if the incision is made well above the protuberance 
on a thick necked individual To render this easier the incision is 
curved down at either side where the occipital artery may be met 
again as it emerges from its transit deep to the mastoid process 
The straight vertical mid line incision commends itself as an approach 
giving easy access to the vermis but it does not permit wide access 
to the sides I have often used it with the modification of under- 
cutting the skin sufficiently to allow a short transverse division of the 
muscles on either side I have also used the alternative transverse 
incision 3 cm above the protuberance cutting the pericranium across, 
rongeunng it down, and taking it and the muscles off the bone with 
the cutting endotherm m a continuous unbroken sheet (Peet) Closure 
is obtained b> careful closure of the aponeurosis The chief variations 
needed are for the acoustic neuromas and section of the fifth and eighth 
and ninth nerves in the posterior fossa (q i ■) 

ACOUSTIC NEUROMAS 

The problem of the acoustic neurinoma is different, for here the 
approach must be a lateral one and it must secure free access to the 
posterior surface of one petrous bone This can be nchieied by the 
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ordinary full length curved transverse incision carrcdi outwards 
\erj thoroughlv on the side on which the neunnoma lies It is hut 
a slight modification to use onh the appropriate half of this approach 
but because of the need for relieving tonsillar herniation at the same 
time this is onlj for the experts (and surch no others w ould attempt 
these difficult tumours) Ihe steps of the operation bneflv told 
are as follows 

The edge of the lateral sinus having been made visible above by 
judicious undercutting of the bone beneath the muscles and the dura 
liav mg been opened from the posterior edge of the mastoid process 
across the midline the cerebellum is gently retracted The tumour 
or a cast covering it comes into view (Tig »b4) it is embedded in 
the anterior surface of the cerebellum and is closely applied to the pons 
A aroln When a cj st is present the exposure is easier because once 
it has been tapped the cerebellum becomes more mobile and more 
of the tumour can be quickly seen The tumour is next uncapped 
by the removal of rather more than one third of the lateral cerebellar 
lobe overlj mg it (see Fig 584) This is best done with a thin spatula 
after obliterating the vessels special care being taken to secure the 
veins on the superior surface Muscle grafts nnj be needed to stop 
bleeding from veins in the tentorium By verv cautious dissection 
with wet cotton pledgets combined w ith retraction of the cut cerebellar 
surface the lateral margin and posterior surface of the ntunnoma is 
defined as far as is }et possible and vessels on its surface coagulated 
The veins give no trouble but the thin walled arteries mij be recalci 
trant and need patient handling 

An incision is then made into the tumour and its interior gutted 
with a pituitary spoon Free bleeding follows and is arrested with 
cotton packs exenteration ma\ take some time because it n» unsafe 
to curette unless it can be done in a dr} field This thorotighl} 
done w ould terminate the original intracapsular operation of Cushing 
He preferred the subtotal method because the radical extirpation in 
vogue before his da} carried a mortalit\ of at least 70 per cent The 
difficult} is that some of these tumours are so fibrous that thev cannot 
be broken up and eviscerated while the removal of the centre frooi 
the soft variety does not al\va}s completely relieve the patient so stiff 
is the capsule that remains behind Results art better if a more 
thorough extirpation is carried out 

The alternatives that remain are (a) considerable removal of the 
capsule b} punching it aw a} with the pituitar} rongeurs (6) (he 
complete removal of what remains of the tumour after cutting its 
attachment to the internal auditor} meatus If complete extirpation 
is projected the tumour must be detached from the petrous bone at 
an earh stage Although (b) is the ideal operation the complete 
primar} severance of the neunnoma from the porus intemus requires 
the division except b} the ver} skilled of the facial nerve as well as 
the auditory This is a serious disadvantage which a later sptno 
facial anastomosis does not complete!} remedv The gratitude of the 
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patient for his cure is too often tempered by annoyance at his dis- 
figurement. It follows that as complete a removal as possible, 
leaving a little of the tumour capsule along the course of the facial 
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nerve (which always lies deep to the neuroma) is the better routine 
treatment There is a reasonable prospect of being able to dissect 
the nerve off the deep surface after the neurinoma has been reduced 
m size and has become more mobile The deeper structures are 
then more easily seen 

The vascularity of the neurinomas makes even the subtotal extirpa- 
tion of the tumour a time consuming affair The chief vessels come 

(1) caudally, from the vertebral or posterior inferior cerebellar arteries , 

(2) medially by short branches from the basilar, and (3) rostrally, 
from the superior cerebellar artery Bleeding is controlled chiefly by 
endotherm coagulation, by covering bleeding points with cotton 
pledgets and working elsewhere until the haemorrhage has stopped, or 
by silver clips At an early 
stage of the operation care 
must be taken to identify 
and to protect the vagal 
group of nerves which are 
closely applied to the caudal 
pole The essentials of the 
operation are good access, as 
free an exposure of the dorsal 
surface of the neunnoma as 
possible, obtained by the re- 
peated pulling of the capsule 
with the punch forceps later 
ally, coagulation of its 
vessels after brushing the 
cerebellum away, and the 
punching away of tumour 
tissue under Vision as com- 
pletely as is consistent with 
the preservation of the facial 
nerve 

Difficulties — The surgeon cannot know how complete a removal 
will be possible until the operation is actively in progress The rare 
cystic variety is the easiest of all In some neglected cases (the 
acoustic neunnomas are frequently not diagnosed as early as they 
should be) the tumour may be very large and intracranial pressure 
very high A wide decompression must then be made and the arch 
of the atlas removed The de Martel incision (Fig 585) gives beautiful 
exposure, and allows easy access both to the cerebello pontine angle 
and to the tonsils The only thing against it is that the cutting 
of the flap takes so much time that it is a formidable operation in 
itself Technical difficulties anse from (1) extreme toughness , 
(2) extreme softness , (8) hemorrhage , (4) the protrusion, in late 
cases, of the superior pole of the tumour through the hiatus tentoni 
above and the pressure of its inferior pole into the foramen magnum 
below Toughness is a better " fault than softness , whatever the 
vol, it — 7 



Be Martel unilateral \ncisu>n. 
Fig 585 — De Martel s unilateral osteoplastic 
flap for cerebellar approach 
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consistence, hemorrhage is always free What is more, the substance 
of the soft neurinoma closely resembles brain tissue and the surgeon 
is faced with a dilemma — has sufficient tissue been removed and what 
risk is there, in further deep curettage, of perforating the capsule or 
of contusing the closely applied brain stem > The only safe procedure 
is to do nothing except under such direct vision as can only be secured 
by the very free exposure of the tumour During radical extirpation 
the most dangerous steps are those necessary for the dissection of the 
neunnoma from the brain stem but if the semi blunt pituitary punch 
is used the tumour finally tends to pull laterally, so that access is at 
last obtained to the medial border , there is then an opportunity for 
brushing the facial nerve off the deep surface and preserving it In 
that way practically the whole tumour can be removed save for some 
tissue m the porus itself 

After care 

The post-operative treatment of these cases is as for cerebellar 
tumours with two additions (1) There may be difficult} in swallowing 
from mild trauma to the vagus The patient should be fed with a 
spoon, but not before he has spoken the qualit\ of the "vagal" 
voice can at once be detected If there is dysphagia, a Hole's tube 
should be introduced and all feeding done through it Aspiration 
pneumonia (and cerebellar cedema) are the main causes of fatahtv 
(2) The other morbid condition to be guarded against is neuroparaly tic 
keratitis, which is a certainty if both the trigeminal root and the facial 
nerve have been damaged Often there is some weakness of the 
facial musculature before operation a weakness that the manipulations 
may temporarily enhance, with complete recovery later The eye 
should be protected with a Buller s shield or if the keratitis advances 
the lids must be sutured 

Results 

Cushing s mortality for intracapsular enucleation was 18 per cent , 
but in his last senes of 50 cases there were only 2 deaths Olivecrona 
(1939) reported an 18 7 per cent mortality for his series of 75 total 
extirpations , the facial nerve had been preserved m G5 per cent 
Olivecrona points out that the late results of the complete remov als 
are <reatly supenor to those of intracapsular enucleation Of 
Cushing s cases about one third remained complete invalids and at 
least a quarter died from recurrence within five years 


PINEAL TUMOURS 

The mam approaches are the transcallosal of Dandv and the 
transventncular of Van Wagenen It seems likeh that a posterior 
approach after occipital lobectomy (Horrax) will prove itself to be 
supenor to either, for it combines the advantages of both 

The transcallosal approach requires a right-sided occipital bone-flap , 
the separation ot the upper edge of the hemisphere from the sagittal 
sinus after coagulating and dividing the entering rein,, gentle 



PINEAL AND INTRAVENTRICULAR TUMOURS 


I2’5 

retraction of the mesial surface of the hemisphere from the falx and 
longitudinal section of the corpus callosum through to the velum 
interpositum (tela choroidea) which is incised parallel with and between 
the lesser veins of Galen The tumour is now \ isible and is dissected 
out or removed piecemeal with punch forceps Although most 
interesting cases clinical!} and pathologically the results of operative 
attempts on pineal tumours are bad It will often be wiser to make 
a decompression and employ deep X radiation 

INTRAVENTRICULAR TUMOURS 
It is not proposed to give any detailed account of intraventricular 
tumours which are not common Diagnosis can only be made by 
pneumography For those in the third ventricle which are chiefly 
paraphvsial colloid cysts or cystic upward extensions of Rathke 
pouch tumours the approach is through the lateral ventricle opposite 
the foramen of Monro A small bone flap only is needed 4 0 cm 
front and back of the coronal suture and a cone of cortex removed 
through the whole thickness of the brain until the ventricle is opened 
A hole 4 0 cm m diameter allows full inspection and most tumours 
can easily be taken out through it (Tig 58G ) The foramen of 



Fig 586 — Transventncular exposure of colloid cyst °f third ventricle 
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Monro is generally seen at once, but if not it can be identified by 
tracing the veins on the ‘septum pellucidum down till they arme at it 
Again, the choroid plexus will be seen running backwards from it 
The cvst can be dissected out of the third ventricle more readily if 
the anterior pillar of the fornix is cut through to enlarge the opening 
The cyst is seized, pulled through into the lateral ventricle and 
removed after its vascular connections have been secured Tumours 
of the lateral ventricles are rare , they are usually meningiomas or 
circumscribed gliomas Removal of the former gives excellent 
results the prognosis of the gliomas depends on the extent to which 
the tumour is a local, almost pedunculated product of the subependy- 
mal glia or is the sessile extension of a tumour in the basal ganglia 
or hemisphere 

Intraventricular operations are interesting interventions and not 
particularly difficult Rigid asepsis is necessary , for infection of the 
ventricles may be only too easily induced by droplet infection from 
inquisitive and incautious onlookers 


OPERATIONS ON THE PITUITARY GLAND 


Four types of pituitary tumour may demand operation (I) the 
chromophobe adenoma (which is the most common) (2) the eosinophil 
adenoma of acromegaly , (3) the rare basophilic adenoma , (4) the 
congenital, and usuallj suprasellar Rathke pouch tumour The fast 
will be dealt with separately, for its problem is a special one The 
indications for operation are two (1) failing vision due to chiasmal 
compression, and, more rarely (2) signs of endocrine dy sfunction , 
these disabilities may be present together As a generalisation, it 
can be said that operations on the pituitary gland are much more 
commonly undertaken because of visual failure than because of 
endocrine defects This is particularly the case with the chromophobe 
tumours where the body changes are often unobtrusive , indeed, 
visual defects are almost the only means by which they make their 
presence knoyvn Thi* is absolutely true of females past the 
menopause In younger ones amenorrhcea is the rule obesity may 
or may not be a feature Headache is often slight with this kind of 
adenoma jt is commoner m acromegaly for it seems to be more 
often due to progressive bone alterations than to distension of the 


pituitary capsule 

Dy spituitansm may so adversely affect the patient's general health 
that the risk of operativ e intervention is increased For example, m 
acromegaly there may be glycosuria hyperthyroidism, and hvperpiesis , 
with chromophobe adenomas there is sometimes asthenia a lowered 
metabolic rate, and hypopiesis The great and general change* 
induced by basophilism are well known In acromegaly the subject 
may go through a long life without his vision becoming affected , only 
when the syndrome is clearly progressive is operation indicated. 
The rare basophilic adenoma (whose linkage with the cluneal state of 
*• basophilism ' is admitted without complete certainty that it is the 
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sole causal factor) calls for surgen on purely endocrine ground* Tn 
Such a case operation would be limited to removal by suction of the 
adenoma thought to be accessible just beneath the diaphragma sell-e, 
or to the implantation of radon seed* (A R D Pattison) a method 
which I know from experience to be quite useless for other ty pe* of 
pituitary adenomas Chiasmal compression has not been observed in 
anj case of basophilism so far reported 

With these indications clearlv m mind the next point is to define 
exactlv what the surgeon expects to do at operation No pituitary 
adenoma can be totally removed with a clearlv defined capsule around 
it The object of the operation 1 * to free the chiasma from pressure 
by extirpating the contents of the tumour A remarkably clean 
removal can be achieved by the curette and suction if the tumour is 
attacked m the proper way- Tirst of all the approach must be 
decided upon A much more complete removal can be made by the 
transfrontal operation than by the endonasal route Indeed the latter 
is little more than a local decompression with incision of the capsule 
though the surgeon may be tempted to do a lot more than this 

Choice or Operation 

The choice of operation lies between two classical operations the 
trans sphenoidal and the trans frontal Of the two the former 
obtained the earliest popularity at the hands of Harvey Cushing 
though m Europe the work of Hirsch of Vienna deserves mention 
To dav the trans frontal approach (which Sargent and Frazier always 
used and to which Cushing himself afterwards turned) is deservedh 
the more popular the trans sphenoidal is reserved for special 
circumstances * The status of the two operations can best be gauged 
bv stating their points for and against 


Trans-sphenoidal approach — (n) Advantages — (1) The operation 
upsets the patient very little — scarcely more than an ordinary removal 
of the nasal septum For that reason it is suitable for aged patients 
or those whose general condition does not recommend them for a 
severe operation This is especially true of those with a high blood 
pressure or cardio renal damage those who might more readily develop 
post operative clots or become mentally upset after the frontal opera 
tion (2) It is useful also m those neglected coses where very large 
tumours have been allowed to develop These are always very 
formidable problems and probably are better left alone especially if 
the patient is nearly blind Some are worth a transsphenoidal 
decompression os they moy if they are lucky preserve their sight 
or even find it improved after what must always be a relatively 
inadequate operation Some of the factors mentioned above enter 
into the question of the acromegalic cases with now an addition , 
(8) these patients are well known to possess very large frontal sinuses 
which may require the surgeon to cut the flap very high anteriorly 


» Njger (Zuncb) prefen the traojcthrnoMal approach to the sphenoidal : 
of the a bit (them's method) The distance Is shorter and the exposure 


utary along the norr wt I 
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and this makes a transfrontal approach much more difficult (4) Bi 
lateral central scotomas suggest prefixation of the chiasma with the 
tumour largely hidden behind it In such case the tumour can be 
more adequatelv dealt with by the trans sphenoidal than b\ the 
transfrontal route 

(b) Disadvantages —The two chief disad\ antages must be men- 
tioned first (1) a cramped and inadequate exposure , (2) the risk of 
sepsis and meningitis In actual practice, if the right case is chosen 
the view obtained of the adenoma by the inferior approach is better 
than would be imagined But it needs a case in which the floor 
of the sella has been greatly depressed until the sphenoidal air sinus 
is obliterated In such circumstances the tumour seems to rest 
on the vomer and, when the wide flange of its base is remo\ed the 
tumour is at once seen and can be exposed for at least 2 by 1 5 cm 
The capsule was originally only incised and nothing more done than 
this pure decompression Of more recent 3 ears removal of tumour 
contents has become more radical but one cannot say exactly how 
much can be taken out with impunity from any giv en case The best 
cases are those with cystic or \ery diffluent contents A \er\ hard 
tumour which does not sprout downwards at all when the capsule is 
incised wall probably not deme any benefit Unfortunateh this 
cannot be determined beforehand When the sphenoidal air sinus, 
as demonstrated m the lateral X ray is very large the operation is 
more difficult 

The incidence of sepsis in Cushmg s senes of 167 cases was 2 per 
cent The risk is both immediate and late for a patient may' develop 
a pituitantis and succumb to basal meningitis some weeks or months 
after what has had all the appearances of a ver\ successful inter- 
vention There may be other difficulties as well the thick, Iitavv 
and vascular bones of the acromegalic make the operation difhcnlt 
And this intervention is absolutely contraindicated if there is the 
slightest doubt of the nature of the lesion causing the visual upset, 
for no other than a pituitary adenoma can be attacked bv this route 
Because nasal infection vetoes this approach a post nasal swab should 
always be taken On the whole, the disadvantages seem so over 
whelming that it might be set aside as an operation which has played 
an important part in the evolution of the surgery of the pituitary but 
is now obsolete But there is no doubt that it can occasionally be 
usefully applied to the carefully selected case 

Transfrontal operation — (a) Advantages —The lesion is much more 
easily seen and its nature identifiable This route must be used if 
there is any doubt concemmg the pathological nature of the agent 
causing the chiasmal compression, eg a meningioma an aneurysm, 
or even the dilated third ventricle (though there is little ri-k of this 
last mistake in competent hands, for ventriculography excludes tint 
possibility should clinical diagnostic means fad) Protrusions of 
tumour through the diaphragma can be fulh dealt with and the 
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commonly present subchiasmal nubbin pulled forwards from its 
hiding place (see Tig a8b p 1232) 

(6) Disadvantages — There is no important disadvantage unless the 
chiasma is prefixed (as it is but rarelv) Cushing suggested that 
bilateral central scotomata were indicative of pre fixation and 
Hendersons and my own views confirm this In such cases the 
tumour compresses the macular fibres which decussate m the posterior 
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edge of the chiasma Given such fields the transfrontal operation is 
lihelv to fail 

Technique of the trans-sphenoidal operation — The steps in this 
operation can be seen in Tig 5S7 The operation is best done m a 
darkened theatre The nose is packed an hour beforehand with a 
10 per cent solution of cocaine and adrenalin Wien endotracheal 
an&sthe la is going smoothl\ the pharv n\ is packed with sterile gauze 
to prevent blood trickling down The technical steps are those of 
the sub mucous resection of the nasal septum with some important 
differences First the septal separation is carried out after an 
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incision has been made m the superior gwgivolabial groo\c This is 
earned to the bone and, by dissection from the base of the alveolar 
process upwards, the floor of the nose is reached on both sides The 
maxillary spine is chiselled off, and the mucosa lifted from the floor 
of the nose and off the sides of the nasal septum in the usual wav, 
care being taken not to “ button hole" the muco penchondrial flaps 
The septal separation and removal is earned out far back, indeed 
to the posterior end of the vomer, a nasal speculum with long narrow 
blades being a necessity The second variant from the more usual 
septal Operation is that the sub mucous dissection is carried up along 
the vomer to the roof of the naso-phamyx and on to the rostrum 
of the sphenoid At this point, or before it, Cushing’s special strong 
speculum, which is better if it carries its own illumination, is inserted 
and the blades separated as far as possible If the nose is exceptionally 
narrow, more room can be obtained bj the use of dilators, the larger 
sizes of Hegar's being useful, though Cushing had some short straight 
ones made It is bad practice to remove the middle or inferior tur- 
binates, as this must lead to nasal sepsis afterwards and that at a time 
when it is important that nothing of the kind should occur The 
shrinkage brought about by the pre operative use of the cocaine- 
adrenalin pack is sufficient 

Sometimes the capsule of the tumour comes into view as soon as 
the ala: of the vomer are taken out at other times the anterior wall 
of the sphenoidal air sinus must be punched awav with suitable long- 
handled forceps The capsule ought to be \ isible for a good I fi cm 
before it is incised When this is done the tumour tissue extrudes 
itself and at this point the original Cushmg operation stopped There 
is no doubt that the removal of the vomer allows the tumour to 
descend and to decompress the optic nerves bv sinking lower into the 
roof of the naso pharv n\ The vomer is a strong bone and acts as a 
prop between the sphenoid and the hard palate In m> view it is 
the removal of the vomer rather than the opening into the sphenoid 
which is the most important step when the tumour is large 

The more adventurous mav not be content with decompression 
a lone but mav insert a curette or the suction nozzle and remove a 
considerable quantitv of tumour In its ideal state— when no holes 
have been made in the mucosa of the nasal septum or in its reflected 
part where it becomes continuous with the roof of the naso-pharv n \ — 
there should be very little risk of infection It should therefore be 
safe to do something more than merelj incise the capsule of the tumour, 
but not if the septal dissection has gone badlj Philips has recom- 
mended that the capsule of the tumour should be grasped in punch 
forceps and pulled down until ccrebro-spinal fluid escapes The 
sphenoidal air sinus should have been practically obliterated bv the 
descent of the tumour, otherwise the case has been badlv ehotn 
The operation is completed by the withdrawal of the speculum and 
the insertion m each nostril of sterile vast lined finger-stall- pa'-kid 
with gauze 
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In the post operatn e stages the patient must not he allowed to 
blow Ins nose until the packs have been remov ed at the end ot 24 hours 
Phenate mouth washes are freely used and a nasal spray of Chlor- 
amme-T in oil is gi\en thrice daily There is very little nsh of a 
tuberal upset after this operation , the one risk is sepsis For that 
reason no patient with a septic mouth can be accepted for operation 
until the necessary extractions have been made and the tooth sockets 
healed 

Technique of the transfrontal operation. — A general anaesthetic is 
usually employed The patient lies supine with the base-line 
perpendicular to the floor After the usual preliminaries either a 
Trotter or a Souttar incision is made I prefer the former There 
has been some difference in practice between different surgeons as to 
which side should be opened It has been held that it is better to 
expose the side of better vision so that the better optic nerve can be 
seen and protected Equally it has been held that the side of worse 
vision should be entered m case the patient has a pre-fixed chiasma 
(5 per cent of normal individuals) In this state the optic chiasma 
may cover the front of the tumour so completely that it lea\es the 
surgeon no room to reach the adenoma except by cutting an optic 
nerve, or by splitting the chiasma vertically Such a step is very 
rarely necessary, and although I ha\e done it I think 1 could have 
av oided it It is very difficult to say w hen an optic nerve is irretrievably 
atrophied Henderson has referred to one case of Cushing’s m which 
the pre operatively blind eye was eventually the only seeing eye 
An experience such as that makes one very chary of sacrificing an 
optic nerve, since one cannot be sure that it might not finally be 
the better one On the whole the surgeon who goes always from the 
right side irrespective of vision will find that he does very well 

A large bone flap is unnecessary The skin flap is dissected down 
to a point a centimetre above the supraorbital ridges The bone flap 
is cut and turned down in the usual manner There is no need to 
transgress the mid line but in this anterior third of its course the 
sagittal sinus could be uncovered without much bleeding The cluef 
anxiety lies m the point of section anteriorly, i e , above the orbit The 
antero posterior radiographs must be carefully studied to determine 
the size of the frontal air sinus An idea of its extent can be formed, 
and will be confirmed by careful inspection of the skull The sinuses 
nearly always make a faint bulge, and the lowest drill hole must be 
sunk a few millimetres above this point If they do not show any 
surface evidence great caution must be used m placing the burr-hole 
Even if the smus is a\ oided with the drill there is still a risk of opening 
it with the Gigli saw it the smus has much of an extension laterally 
None the less, the operator requires this supraorbital incision to be 
as low as possible, because he wishes to approach along the floor of 
the anterior fossa without a high ndge of bone to impede his view 
The bone flap hav mg been reflected hinged on the temporal muscle. 
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net cotton or Imtinc must he pl icul mcr the I icun c -ilmi ■ tin s.i itt il 
sinus to check bte«lin„ This Irnin; been stillul -mil mrlnns .1 
hitch stitch or (no phetd in position tin pent, on is proceeded 
ruth (Trie glorcs maj be changed lull, adnntaqe at tins iwint ) 

The best exposure u* 
obtained b\ the intra- 
dural route, but there is 
then more n->k of dam- 
age to the brain b\ re- 
tractors of snapping of 
\eins entering the ven 
ous sinuses and of post 
operativ e adema 
Tlie better if a 
slighth more difficult, 
route is the extradural 
The frontal lobe is tle- 
\ated from the roof of 
the orbit b\ dissection 
with wet cotton pled 
pets or dental swabs the 
dural covered bnin 
bcin,, pcntlj hi Id tip 
’■ aT0 “ A '//l V \ca T< t ld with 1 brain retractor 

ltON 4 l I he dura peels off the 

rm f c f the orbit \tr\ 
e isil\ once a start i» 
m ide It is best to 
be„in on the outer side 
A pood hcidh^hl md 
illummateel retractcrs 
are needed as the lesser 
sphenoidal vvm„ is ap- 
proached and the dura 
can no longer be separ 
ated The elevation 
must be earned medi 
alh to the base of the 
ante nor clmoid process 
Tlie whole of the orbital 
pi ite of the frontal bone 
is now charl) u-ibk 
onc or tw o small issuing 
\essek tna> have to be plugged with Horslcj s W3\ Tin dura is then 
put on the stretch and div ided honrontillj T min abov e its att ichmtnt 
to the sphenoidal xvmg {sre lip 5SS) Hus must Ivc \er> cautteu.4\ 
tlone , the incision in not earned to the extreme literal limit for ftir 
of injuring the middle cerebral vein where it joins the *plun » pan t d 



Fig 58 S — Trins frontal approach to pituitary 
adenoma Exposure aspiration suction of contents 
Finally capsule pulled forward from beneath chiasm*. 
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sinlis As soon as the dura is opened there will be a free escape of 
cerebro-spinal fluid which makes the rest of the exposure much easier. 
Very narrow wet strips of hntine are inserted under the dura still to 
be cut and pushed along a little in advance of the sensors The cut 
in the dura is thus earned towards the mid line till it can get no further 
and then comes forward to the ensta galli’ The illuminated retractor 
is insinuated under the brain through the dural opening, after pro- 
tection with lintine stnps * 

In the rarer cases where the tumour is very massive the brain cannot 
be sufficiently retracted to allow of good enough exposure A 
ventricular trap helps a little and in extreme instances part of the 
nght frontal lobe can be resected but I have only once had to do 
that and then with complete success I should prefer to break off 
the operation and proceed under local anesthesia another day, but 
in the case referred to this had already been done Ordinarily the 
right optic nerve conies easily into view just to the left of the anterior 
cltnoid process and to its inside the pituitary adenoma « ill be glimpsed 
The exposure is improved gradually by shifting the retractor deeper 
towards the mid-line The olfactory tract is seen and elevated with 
the brain Often it pulls off, and an unav oidable unilateral anosmia 
follows, but it is of no great moment The tumour and optic nerve 
are covered with a \eil of arachnoid which must be torn through 
most carefully with a small rectangular hook All these steps of 
the operation demand the utmost gentleness and sureness of hand 
The ease of approach to the adenoma itself depends on the fixation 
of the chiasma If it is prefixed (*> per cent of individuals), the 
adenoma lies behind it and there may be the merest slit below it, 
insufficient to allow surgical manoeuvres The alternatives then are 
(rt) to make a small vertical incision in the chiasma at its thinnest 
point through which to suck the adenoma away ( b ) to divide the 
optic nerve , (c) to close the wound and re-operate by the trans 
sphenoidal route The choice will depend on the visual fields, the 
visual acuity in the nearest optic nerve, usually the right, and on the 
local condition under inspection With normal and with post fixation 
all that is necessary to expose the tumour is to dissect the arachnoid 
off the nght optic nerve and the tumour until a length rather more 
than 2 cm is in view It is wrong to insist on the display of the chiasma 
m every case, regardless of the size of the tumour and the accessibility 
of the chiasma If the retraction is earned too hr, post operative 
hypothalamic disturbances are much more likely, and may cause a 
fatality in an operation that has gone v ery w ell and does not merit 
such a result Sometimes adenomatous tissue tracks under the nerve, 
elevating it, to appear on its outer side bulging against the artery' 
Vision w ill not be restored unless such a protrusion is dealt with, but 
first the main adenoma must be exenterated The surgeon, unless 
very expert, deals very circumspectly with tumour nubbins on the 
outer side of the optic nerve for fear of injury to the carotid artery 
When the tumour has been exposed to tile inner side of the optic 



1234 


OPERATIONS ON THE SKULL AND BRAIN 

nerve, a vessel or so, usually of small size, will be seen coursing over 
its capsule These may be coagulated with the diathermy but great 
care must be taken not to transmit the heat to the optic nerve 

The capsule of the adenoma (the stretched diaphragma sells) is 
mcised with a narrow-bladed knife after aspiration has ensured that 
the tumour is not an aneurysm Soft tumour tissue usually escapes 
at once With a blunt Cushing pituitary spoon some of the contents 
are carefully removed for microscopy and the sucker nozzle inserted 
It is possible thus to remove the whole contents of the fossa \ ery easily 
and expeditiously The only difficult place is under the right optic 
nerve, but a special nozzle with a lateral bend at its tip (Olivecrona) 
makes the removal of tumour tissue from that situation more easj 
Often the interior of the sella is now felt, and even seen, to be quite 
smooth, all tumour tissue having gone The capsule usually collapses 
and can be coaxed into the bottom of the sella It should be seized 
with fine angled forceps and drawn forwards from beneath the chiasma , 
by so doing an appreciable nubbin of tumour can often be pulled out 
from there or from beneath the optic nerves, and removed Some of 
the capsule may be cut away as a last step, but this depends on the 
size of the tumour and on the ease of doing it If it looks very difficult 
it will not be safe 

The harder tumours are much more difficult and for some a sharp 
spoon or punch forceps will have to be emploj ed Unless these are used 
with great caution the optic apparatus may be damaged The pituitary 
is a vascular gland and usually considerable bleeding attends the 
removal even of the softest tumours The vessels are the short, fine 
tributaries to the anterior lobe (pars buccahs) from the internal carotid 
artery m its mtracavemous course A piece of muscle can be cut from 
the temporalis placed in the shell of the tumour and covered with 
lmtine whilst the sucker keeps the field dry It is understood that 
all this time the optic nerves are most carefully avoided It ma> be 
necessary to wait some time before all bleeding is arrested— from 10 
even to 30 minutes The wound must not be closed until the bleeding 
has definitely stopped and washings come back clear after removal 
of the muscle fragment The bone flap is replaced with a rubber 
drain beneath the bone It is a good plan to save the bone dust from 
the burr holes during entrj and replace it in those of the mid line, 
where lie the two holes which are most likely to leave unsightly 
depressions 

Difficulties. — 1 Opening the frontal sinus — Unless the mucosa is 
actual]) torn there is little risk of infection I have exposed the mucosa 
a few times and once or twice inadv ertentl) opened it, but without 
mishap M> practice is to place a small piece of beaten muscle over 
the mucosa and then wax it oser It is not good to plug wa\ (reel) 
into the sinus, as it seems to me that wax ma> cause trouble rather 
than prevent it At the close a piece ol pericranium is cut and laul 
over the site of the injur) to the sinus The bone (lap fits back so 
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accurately that this little graft is jammed and cannot slip aw a} Such 
manceuvres have so far invariably proved successf ul If the sinus u ere 
infected at the time of operation it would of course be impossible to 
proceed further Study of the X rajs beforehand gives information 
on that point 

2 A greatly adherent dura — This can be a difficult} with all bone 
flaps but especiall} in old people When the bone is being broken 
back the surgeon can at once feel whether the dura is adherent and 
can separate it bj blunt dissection Tears in the dura do not matter 
much the danger is that the cortex may be injured and tuemorrhage 
occur The onlj dangerous place is along the sagittal sinus and just 
beside it where the parasagittal veins could be pulled off If that 
happens the lateral ends are coagulated and the points of entrj into 
the sinus covered most carefully with adequate muscle grafts 

3 Imperfect exposure of the tumour — Pituitary tumours de\elop 
from beneath the chiasma and present antenorlj to it but the rare 
pre fixed chiasma makes difficulties whatever the skill of the operator 
Some pituitary tumours are verj flond forming large extensions 
which add greatly to the difficulties and dangers of the operation 

Complications — The commonest is postoperative clot (p 1205) 
Apart from this the onlj important ones are the tuberal (hj pothalamic) 
crises or disturbances that only occasionallj mar the smoothness of 
recover} At their worst the} will cause a fatalitj whatever is done 
The patient then never fully regains consciousness the temperature 
steadily rises to 107° or over there is no sweating but the face is 
flushed and the pulse and respirations become verj rapid In the 
milder cases cold sponging or wrapping in a wet sheet and especiall} , 
rectal irrigation with ice water powdered aspirin by mouth and 
pituitrm hj podermically will combine to bring the temperature down 
and tide the patient over Measures must be instituted if the 
temperature exceeds 102° when all covering except a sheet is removed 
from the bed They will be increasingly energetic if the pyrexia proves 
difficult to control Polyuria and polydipsia may also cause dis 
comfort but can be effectivelj countered by the hypodermic administra- 
tion of pituitrm 

If all has gone well the tube is removed at the end of 48 hours the 
sutures removed on the third day, and the patient allowed out of bed 
before the week is over Even if an osteoplastic flap is cut the scar 
is negligible if the skin is carefully sutured m laj ers and especiall} if 
the frontal limb of the incision is made dead in the centre of the 
forehead 

Results — The results of the tramfrontal operation are \erj good 
The mortalitj is little if anything higher than the trans-sphenoidal at 
the present dij 1 5 per cent * I hid a run of 37 with no deaths 

• The mortal y is h chest (ouybe 30 per eenl ) In ease* » tb extensions of a<5e oraatous tis-ue Into the hypo 
t haUtoi temporal, or frontal regions It Is lowest with the commoner small chromophobe adenomas with class cal 
field defects and c® headache (a boot 2 per rent } 
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and then lost an old min with a very advanced tumour which ought 
to have been left alone Indeed most fatalities occur in the neglected 
cases where the cause of the usual loss has not been appreciated until 
too late— an occurrence all too common It is \en difficult indeed 
to know with certainty when ipituitin tumour is definite!} inoperable 
pneumograph} is a great help for it demonstrates the size of the 
tumour It is often in the worst cases that the greatest pressure is put 
on the surgeon either bv medical colleagues or b\ the sufferer himself 
The causes of mortality are post operate e clots (earl\ recognition will 
often avert disaster) an uncontrollable hypothalamic crisis massive 
size or extension The immediate improvement of vision is much 
greater by the transfrontal than by the transnasal operation unless 
the tumour is cystic when the effects are equal Little improvement 
wall result when the tumour has compressed the optic nerves for so 
long that atrophv has occurred Some verv pale nerves are anxmic 
rather than degenerated but the length of history will usualh give a 
very good indication of what can be hoped for in the wav of rccovirv 
Even in these bad cases tumour removal mav help to delav complete 
blindness Deep \ ray therapv is instituted post operativelv in all 
cases It is not a good pnmarv method of dealing with pitmtarv 
adenomas except the acromegalic without visual lo s because it mav 
cause an acute swelling of the tumour 

Hvpophvseal Dict or Pitlitarv Anlaol Tlvioirs 

These tumours exist in two forms prt and po t-chtasmal The 
former are largely intrasellar producing sv mptoms and signs similar 
to those of a pitmtarv adenoma the onlv difference being as a rule 
the youth of the patient or his infantile state md the presence of ultra 
or local supra sellar calciiication as proved b\ \ ravs 

Pre-chiasmal — This vanetv is dealt with bv the transfrontal 
pituitary approach just described The tumour can usually he com 
pletely removed once it has been freed bv careful dissection from the 
chiasma and carotid arteries The capsule is tough enough to be 
dragged out completelv though sometimes an optic nerve must be 
cut Tins is a more justifiable procedure in the dislodgement of one 
of these anlage tumours than with an adenoma 

Post-chiasmal —In the second type the tumour rises above the sella 
largelv behind the chiasma and produces homonvmous rather than 
bitemporal field defects It is usually capped b\ a cyst which mav 
extend high into the third ventricle and lead to obstructive hvdro 
cephalus with papilkedcma instead of the optic atrophy which is the 
sign of pre chiasmal lesions It should be stated at once however 
that the surgeon cannot accept all the-e tumours for operation If 
thev are hcavilv c deified thev arc usuallv solid cement like bnttl 
adamantinomas and should be left alone The less calcification the 
better for that indicates a evst which mav ri c high into the third 
ventricle The approach to these cy sts is through the lateral v entncle 
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which i*i always dilited A brief description of the approach is gi\en 
under " Intrav entncularTumours * (p 1 225) The results of operation 
arc good for the pre-chiasmal intrasellar hind, but variable to bad for 
the commoner second t} pe, depending on the extent of the tumour 
conglomerate Some of these tumours have all the histological 
« appearances of basal-celled carcinomas 

Suprasellar Meningiomas 

These tumours, whose recognition as a definite group we owe to 
Holmes and Sargent and to Harvey Cushing, produce the same visual 
changes as pituitary adepomas without the sellar changes The} 
spring from the tuberculum sell* and compress the chiasma from 
before backwards The approach to them is the same as to the 
adenoma, except that it is best done mtradurallv The operation is 
undertaken on the side of better vision as the opposite optic nerve is 
much more difficult to see than in pituitary adenomas and is, there- 
fore, in danger These tumours are always very difficult surgical!} 
and may appear impossible, but if they are dealt with carefully and 
methodically the} are usually removable The meningioma usually 
has to be reduced considerably in sue before mobilization, because its 
attachment cannot at first be clearly seen Vessels on the surface are 
coagulated, and portions of the tumour punched away with the pituitary 
punch forceps, or looped with the cutting current, so as to reduce 
bulk Next, the attachment to the tuberculum sell* and pituitar} 
diaphragm is sought, and little by little cut through with the hook 
and endotherm applied to its handle, when freed m this wa} the 
tumour can be withdrawn During the extraction of this residual 
portion it is important to free it from the optic nerves and chiasma b} 
ver} gentle blunt dissection The area of origin from the dura is heavil} 
coagulated at the close, to kill remaining tumour cells and arrest oozing 
from perforating nutrient vessel* 

DECOMPRESSION 

We owe to Horsley the decompressive operations which were 
originally performed to reduce headache and relieve the optic nerve- 
heads of papillcedema Nowadays they are more often the bv products 
of partial tumour removals or negative explorations, and what was 
once the commonest of all neuro surgical operations is now rarely 
performed as an end in itself This change i* due to («) more exact 
localization of tumours b} ventriculography , (b) a better under 
standing of their nature and life history The result is that the surgeon 
feels much more confident of finding a suspected tumour and of doing 
something worth while with it The cranial cavity is the only place 
where even a subtotal tumour removal is of considerable benefit to 
the patient 

It is a mistaken notion that a patient who is unconscious and has a 
tumour is in that state from high mtracramal pressure alone Confused 
thinking on this point led to the conclusion that miraculous cure would 
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follow a decompression These desperate states arc usually due to 
destruction, of neural tissues by malignant tumours, and pressure plays 
a "“"ft u , nim P or * an t P art Tins is especially true in persons past 
middle life (when glioblastomas and secondary tumours are so common) 
It wall be realized that merely to decompress a benign tumour would 
be a work only part done 

Decompression, then, should be reserved for the following —(a) for 
serous meningitis, where there are pressure changes and danger to 
vision from choked discs, but no actual tumour , ( b ) as a step to reduce 
pressure in a patient known to have a remo\ able tumour (such as an 
olfactory groove meningioma), but where the pressure is so high that 
it will make removal impossible , (c) as a safety measure at the close 
of most tumour removals in order to allow for traumatic cedema , 
{d) as a stage in the treatment of the encapsulated cerebral abscess , 
{e) very rarely, to relieve pam in malignant and otherwise inoperable 
gliomas , morphia is a better therapeutic means 

A decompression may be supra or infra ten tonal but, because most 
cerebellar tumours are benign, operation by the suboccipital route will 
rarely be purely decompressive If it is it takes the form of the usual 
cerebellar bilateral approach The supra-tentonal decompression differs 
from operations for tumour by being purely per temporal 

In 1905 Cushing published an account of the nght-sided sub-temporal 
decompression It was nght-sided to avoid the aphasia which i» apt 
to follow prolapse of the left temporal lobe it was low to avoid 
herniation of the motor area it was beneath the temporal muscle to 
obtain as much covering as possible for the otherwise unsupported 
brain The importance of these points can onh be properly appreciated 
by the surgeon familiar with case after case of high pressure Woe 
betide him who thinks that the steps of the modem surgical closure 
are over-elaborate and unnecessary 

Slb temporal Decompression 

Any decompression is most effective when it is placed over the 
actual tumour Hence the sub-temporal operation is best, theoretically, 
for right temporal tumours for a tumour always tends, to drift towards 
the low pressure zone (Trotter) and may cause neurological signs to 
appear that reveal its hitherto unknown site (Cairns) It must never 
be done for a sub tentorial tumour, for it then relieves pressure ver> 
little, the hydrocephalic ventricle blows out the temporal lobe without 
low enng the pressure v ery much and causes it to necrose Tins happens, 
indeed, m all herniations under high pressure , hence the need for 
careful selection of a silent area and the protection of those with im- 
portant functions The original horse-shoe or omega flap has been 
given up, because it entailed severance of the frontal branches of the 
facial nerve A large “ question-mark ” incision is made, convex back- 
wards, commencing 8 cm above and behind the external angular 
process, following a course 1 cm or so above the temporal crest. Tne 
«;calp is cut with the routine technique for lixmostasi* and dissected 
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off the temporal fascia downwards and forwards as low as possible 
In the classical sub temporal decompression, the fascia and muscle 
were next split vertically and the bone remo\ed from beneath In 
practice this proves to be a very difficult procedure and usually ends 
either m an opening so small that it was hardly worth making, or m 
the muscles being pulled about so much that they are difficult to suture 
It is better to make an incision 1 cm above the temporal crest and 
most carefully rongeur the pericranium downw ards as far as the muscle 
attachment and then scrape it from the bone the whole in one large 
and undamaged musculo aponeurotic sheet Four artery forceps 
applied to the edges keep it under tension so that it does not shrink 
A hole is now drilled in the bone, and the temporal squame is nibbled 
away downwards to the floor of the middle fossa The most useful 
forceps are Horsley s, Wilm s, Trotter s and the double acting StiUe 
type The opening should be centred above the pinna If it is earned 
too far forwards the decompression causes an unsightly bulge which 
no head dress will hide A bone opening some 5 cm high by 6 cm 
long is desired After coagulating the meningeal vessels crossing the 
exposed dura, and waxing any bleeding from the bone, the wound 
edge is sealed off with fresh towels the glove* changed (because tears 
or punctures are likely m all work on a substance as hard as bone) 
and the dura incised It can be opened the whole length of the incision, 
according to the technique described on p 1197, but it should not be 
opened higher than the Sylvian veins which are very easily identified 
If pressure is great, a ventricular tap should be made through the 
second temporal convolution in the posterior part of the decompressive 
opening or through a fresh burr-hole at Keen s point — 8 cm above 
and 8 cm behind the external auditory meatus Bleeding from the 
dura is now controlled and after washing over with Ringer s solution, 
the temporal musculo aponeurotic sheet is sutured back with multiple 
points of fine silk, 1 cm- apart The skin is closed to two layers as 
usual I have occasionally cut a small flap in the temporal region 
instead of performing the operation just described but although it is 
an entirely satisfactory method superior to the mtermusculo temporal, 
it is no better than that here described 

The results of pure decompression for tumour are worse than attempts 
on the lesion itself When the tumour is temporal a lobectomy is 
better because of the increased space afforded to the bram — “ internal 
decompression ’ ( see Fig 575, p 1200) 

THE SURGERY OF TRIGEMINAL NEURALGIA 

The operation of choice for true paroxysmal neuralgia is division of 
the sensory root of the Gassenan ganglion This, the Spiller-Tranet 
operation, has entirely superseded the excision of the ganglion of 
earlier days, though the modem operation has evolved from it 
Operation and alcohol injection are not really rival methods, but 
rather alternative, and each has its place Both demand a high degree 
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of skill The modem operation embodies tuo refinements that 
ganghonectom} did not have sparing the motor root, and fractional 
section of the sensor} fibres, r e , cutting onlv such rootlets as arc 
concerned in the conduction of the painful impulses in each particular 
case This depends on the fact that the fibres entering the ganglion 
from the periphery pass backwards from cell stations through into 
the sensory root in much the same order, from above downwards 
as they entered it The ophthalmic fibres are uppermost, the 
mandibular fibres lowermost, in the root as well as m the periphery 
and in the ganglion This anatomical plan is not absolutely rigid 
and, as the root passes backwards, a certain amount of interchange 
and rotation takes place None the less, great use can be made 
of this arrangement, for it is possible to spare with considerable 
accuracy the fibres destined for the eye thus reducing to a minimum 
the risks of neuro paralytic keratitis When alcohol is injected into 
the ganglion its diffusion cannot be controlled sufficiently to allow 
the * fractional destruction of cells and fibres and, though patchy' 
anaesthesia often follows the use of small quantities its distribution 
cannot be well enough ordered to make it a method of precision The 
advantage of operation becomes clear only thus can one mike a 
selective and managed de afferentation of the face 
The common practice amongst neuro surgeons to day is to perform 
fractional root sections for patients with tic limited to one or two 
divisions (usually the second or third) and to inject the ganglion m 
the rarer cases where all three are affected 

Section of the Sensory Root or Trigeminus 
The operation is always carried out with the patient seated in a 
dental chair, which ma\ be equipped with a special head rest T lie 
advantages of this position are many for one thing, bleeding is 
minimized for another anatomical relationships are invariably 
memorized as if the subject were in the erect posture, and it is most 
important that they should be very clearly in mind during the stages 
of exposure of the sensory root The onl\ possible disadvantage is 
that of anaesthesia The operation can be done under any anxsthetic , 
the best is intratracheal gas and oxygen, preceded by omnopon- 
scopolamine and avertin The drop in blood pressure, which follows 
avertm and is accentuated by the erect posture, may cause anxiety, 
though I have never known any actual harm from it Individuals 
vary a good deal m their susceptibihtv , so that it is well to be able to 
lower the head if there should be too alarming a fall m pressure I 
have used local amesthesia many times but have given it up The 
patient's ey es are covered, as soon as he is anaesthetized, with sterilized 
rubber tissue, to prevent damage to the comea If one side only of 
the head is shaved, there are never last moment doubts as to which 
is the affected side As soon as he is anaesthetized the patient is seated 
m the chair A long sheet is earned round the km.es, making its c’ 
pressure at the level of the tibial tuberosities, and fastened to tin 



SECTION OF FIFTH SENSORY ROOT 1241 

behind to prevent slipping The head rest is adjusted to the neck so 
that the mastoids rest against the pads, and the head is fastened bv 
a strip of elastoplast on the side away from the operation It is im 
portant that the head should be fixed so that the face looks directly 
forwards and is not tilted up towards the ceiling The incision is 
marked out with iodine before any drapes are applied (this is important) 
and then scratched in A piece of cotton wetted with alcohol is placed 
m the external auditorv meatus 

Technique.— The incision is shaped like a hockey -stick (sre Fig 589) 
curving backwards above the \ertical limb is 21 ms and the turn 
backwards about an inch long It should be placed immediately behind 
the half-way mark between the external auditor) meatus and the 
external angular process If it is further back than that the foramen 
spinosum seems always to be \er\ far forward and consequentl) the 
middle memngeal artery is more difficult to secure The incision just 
reaches the upper edge of the z\ goma, but no more, or seventh nerve 
fibres to the muscles of the forehead wall be cut Note must be taken 
of their probable course in marking out the skin incision and it may 
be well to curve the lower centimetre of the incision obliquely back- 
wards to avoid them (as in Fig 589) Patients heads vary, and 
incisions must be made to suit them The incision is marked out with 
iodine, after which nov ocain adrenalin is infiltrated A 10 inch 
square of lint wrung out of perchlonde solution (1-1,000) is next 
sutured to the skin to exclude the pinna After placing the wet towels 
carefully and fixing them in position the whole patient and chair are 
draped A high instrument tray is placed alongside the patient s head 
on the opposite side, level with the vertex and the drapes are thrown 
over that In this way the patient s head is enclosed in a small tent, 
to which the anesthetist has access to keep track of blood pressure, 
respirations and so forth The tra\ is \er\ useful as a resting place 
at a conveniently high level for instruments 

The lint is cut with scissors over the line of the skin incision which 
is earned down to the temporal fascia m the usual way Artery 
forceps on the edges of the incision are a nuisance and are better 
replaced by Michel clips compressing the cut edges 1 cm. apart A 
large branch of the temporal artery is caught and tied at once with 
fine, black, jron dy ed silk The scalp is next freed from the temporal 
fascia by sharp and blunt gauze dissection until a flap of temporal 
fascia can be cut and dissected off the muscle This can be very neatly 
done with the diathermv needle The temporal muscle is split with 
the same instalment from top to bottom of the wound and a self- 
retaining retractor inserted The temporal muscle is separated from 
the bone and pushed forwards and backwards care being taken not 
to pull it off its superior attachments If it is so thick that it interferes 
with the proper exposure of the bone it may' have to be divided below 
in a forward direction for a centimetre The bone must be cleared 
downwards to the inferior temporal crest, that is, deep to the zygoma 
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especially antenorh An area of bone some 4 cm i n diameter having 
been bared and the self retiming retractor re adjusted the bone £ 
drilled and removed after careful separation of the dura Tin-* is often 
very easily done if it should be difficult the separation must be made 
with the utmost care and patience no corner-cutting is permissible 
here This is particularly true of the point where the dura hnjng the 
lateral wall of the skull changes over to that of the base Bv keeping 
the tip of a curved dissector such as Adson s c!o eh pressed against 
the bone the dura can evcntuallv be coaxed a\\a\ Am sign of 
shredding of the dura is a challenge to technique which patience will 
overcome The bone removal must be earned \ cry low clown because 
entrance is effected along the floor of the middle fossa The dura is 
now stopped off the base this is much easier than the separation 
from the lateral wall and once it has started to come up it continues 
to do so readilv under the pressure of a small moist dental swab 
These swabs are great helps m the dissection of the sensorv root ind 
should have long coloured strings so that thev do not get overlooked 
when left in place for the temporarv arTOst of hamorrhage An 
electrically lit retractor is inserted now or even earlier to hold up 
the temporal lobe 

The next objective is the middle mening al arttrv It ma\ have 
alreadv caused some bleeding cspeci ill\ if the 1 » nt removal has been 
earned far upwards and forward It is cimIv controlled b\ electro 
coagulation or b\ wax if its tunn 1 iti the bone at the ptenon is broken 
into The groove in the floor of the middle fossa leads evcntuallv to 
the foramen spinosum and thus forms a guide Here the emergent 
arterv is dissected free and the foramen plugged with a small piece 
of boiled tapered match stick these sticks should be prepared before 
hand Altemativeh the small square ended hook is pushed into the 
foramen and the handle touched with the diathermy The direction 
in which the arterv traverses the bone is not constant but is alwavs 
quite easy to discover The artery is cut through m the foramen with 
a sharp pointed tenotome the tip of the knife within its run There 
is rarelv am bleeding from the upper end if there is it is at once 
stopped b\ the electric current The middle meningeal vein does not 
accompany the arterv through the foramen spinosum it leaves through 
the foramen ovale Lnlcss it is coagulated as it lies in the dura deep 
in the middle fossa it wall bleed when the dura is disturbed in the 
next move 

Just in front of and deeper than the foramen spmoMim is the foramen 
ovale This foramen is filled b\ the third division which cannot be 
seen until the dura is stripped from it It is important that the third 
division should be approached shghtlv from the front The worst 
thing that can be done is to come on it too far back forbhmtdi srtion 
then w ill almost certainlv drag on tbe petrosal m rv t and f iml p ir dv sis 
will result Moreover the ganjion mav be lifted up m its sheath * 
thoroughlv bad thing Bv blunt di action the dura cnenng the 
division is swept upwards and backwards from the anterior margin 
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the foramen ovale (At this point venous bleeding may be encountered 
if the meningeal vein has not been dealt with ) Often the dura slides 
up at once but, if it adheres light touches with the knife free it, and 
the fibres of the third division can then be identified The dura is then 
pushed up again, but it will soon stick and a new incision is made to 
start it off once more A metal blunt dissector may be used cautiously 
to help the elevation of the dura from the mandibular division once 
the nerve fibres ha\ e been seen Touches with the knife blade are verj 
important, and the moat difficult point in the craft of this operation 
is to know just when and where to make them In general they are 
made over the front and along the outer side of the third division and 
the ganglion,' but they must not be deep enough to cut the nerve 
The dura also needs elevation from the petrous bone on the outer side 
of the third division Hence the light cuts with the narrow bladed 
knife must be prolonged e\temall> along the petrous bone If the 
dura at this point is separated b\ forceful pushes with a wet dental 
swab the great superficial petrosal nerve is almost certain to be badl> 
pulled , facial paralj sis results By sharp dissection it is possible to 
leave the petrosal nerve undisturbed on the petrous bone with a thin 
Ia\ er of dura attached to it there is a natural line of cleavage there 
between two lajers of dura The petrous bone is bared again above 
this point up to the superior petrosal sinus Sharp dissection will be 
necessary in front over the whole width of the third division, medtall) 
as well as on the outer side, if a proper exposure of the ganglion and 
root is to be effected The division m its intracranial course is flat, 
with its anterior surface facing outwards and forwards, so that its 
borders are antero medial and postero lateral (Fig 589 ) Some 
bleeding from a vein leading into the cavernous sinus may be started, 
but is easily stopped by a muscle graft The arachnoid-covered root 
is finally bared , the membrane is commonly so opaque that the actual 
fibres cannot be seen through it As a general rule it can be said that, 
in order to expose it, at least 2 5 cm of nerve must be laid bare above 
the foramen ovale 

It is recognized bj two things firstly the cerebro spinal fluid 
la> er surrounding it makes it appear slightly darker than the compact 
third, division jtself , secondly the pulsation of the fluid can be 
recognized As soon as the root is uncovered, the arachnoid is incised , 
cerebro spinal fluid escapes and is sucked away The sucker and the 
illuminated retractor together make this operation a comfortable one 
The higher the root has been dissected up towards the top of the 
petrous bone, the easier it is to pick up its individual fibres The knife 
must not be used to cut through the root because the carotid artery 
in its canal in the petrous bone is not always fully roofed Such fibres 
of the root as are to be divided are picked up v ith a fine hook and tom 
or cut through with Adson s guillotine There is rarely any bleeding 
when this is done , if there is the cut has probably been made into 
the ganglion or even into the third division, i e , not far enough back 
If the section is made, fibre by fibre with the hook the motor root 
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mil be seen behind the sensory fibres usually it is a double band of 
compact ner\e quite unlike the extremely fine strands of the sensors 
root and running more verticaU The fibres to the ej e must be left 
uncut (indeed the', are often left inadvertently being sometimes quite 



Fig 589 — Fractional division of sensory trigeminal root, sparing motor root 
Stages ui the exposure 


separate from the other fascicles) If it is especiallv desired to cut 
them (as m the rare neuralgias limited to the fir=t division) the), must 
be sought with a small blunt hook far up and mediall} In cases of 
severe second division neuralgia the operator ensures that the correct 
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fibres, lme been chosen In tricing them forward to the origin of this 
tin lsion from the distal suit of the ganglion He can estimate w hethtr 
the fibres which he intends to divide seem to be clearlv destined for 
that division The procedure is similar for neuralgias of the third 
division only 

Fractional divisions that is section of the root fibres proper to the 
second or third division are most accurately made verj close to the 
point of insertion of the root fibres into the ganglion In some cases 
to make assurance doublj sure the second division is cleared as it 
enters the foramen rotundum and coagulated electrically Although 
a very pretty operation can be done by freeing the whole root verv far 
centralis the root being first pulled gently down by a hook above and 
then freed and raised up from below fractional divisions at this level 
sometimes lead to very curious and patchy anaesthesias of the face 

The operation is now over except for the insertion of muscle grafts 
One is placed m the open sheath of Meckel s cave thus insulating 
the middle from the posterior fossa preventing cerebro spinal fluid from 
leaking from the latter or blood entering from the former Any 
other doubtful bleeding point is also treated with a muscle graft a 
24 hour small drain is inserted and the wound is closed in four layers 
(muscle fascia aponeurosis and skin) In an easy case the operation 
can be earned through in about 10 minutes and can indeed be done 
by those who make a point of it in a much shorter time It is the 
most admirable of all operations for training the surgeon in the special 
technique of neuro surgery 

Difficulties — (a) The chief difficulty in the early stages of the 
operation is adhesion of the dura to the lateral wall of the skull 
Unless great pains are taken the dura may be tom through and the 
temporal lobe lacerated It is difficult to recover from such a mishap 
but it can be done and no harm ensue (ft) The next difficulty is to 
secure the middle meningeal a rtery and indeed most of the remaining 
difficulties are concerned with bleeding The entrance of the artery 
into the skull may be obscured by one of the little hdlocks of bone 
which abound in the middle fossa If one is in the way it can be 
very easily chiselled off It is immaterial whether the artery is 
coagulated electrically or occluded with a peg When the artenaf 
groove is deep its margins are often sharp and when the arteiy is 
lifted out it may start to bleed from small punctures in its wall This 
bleeding can be controlled by pressure with the end of the lighted 
retractor until the vessel is coagulated deeper m Some surgeons 
confess that hav mg had so much trouble w ith the middle meningeal 
artery they hav e made a routine practice of t> ing the external carotid 
artery in the neck This is not necessary if the niceties are observed 
(c) The next point at which there may be difficulties is the clearance 
of the dura from the third division It is important to remember 
that the middle meningeal vein runs out through the foramen ovale 
where it may be joined by a vein from the superior petrosal sinus 
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on f ? e outer , side of thls Although bleedmg from these veins 

can be very tiresome at times ,t is always arrested by leaving a muscle 
graft for a while and especially by coagulating the dura just deep 
to the stump of the middle meningeal artery The surgeon must 
cultivate equanimity in the face of bleeding which for the time being 
may completely stop the operation It is indeed remarkable how a 
bleedmg point which bids fair to spoil the v lew so complete!} that no 
progress can be made will stop after a while and give no further 
trouble (d) In some cases the sheath is very adherent and patience 
is necessary to strip it This difficulty is commoner when alcohol has 
been injected into the ganglion on a previous occasion but it may 
occur for no apparent reason 


Complications — There are only two complications worth men 
tiomng facial paralysis and keratitis neuro paralytica The former 
is uncommon It is due to traction on the petrosal nerve and trans 
mission of the drag to the seventh nerve at its geniculate ganglion 
This injury can always be avoided if the approach is made from the 
front of the third division and if sharp dissection is carried from that 
point outwards and backwards rather than from without inwards 
The petrosal nerve can be cut m order to avoid any pull on it but it 
is better not to do so for its section leads to a dry nose and diminished 
tear secretion Neuro paralytic keratitis does not occur with fractional 
sections of the sensory root it is most likely to appear m the earliest 
days after complete denervation but it may not make its appearance 
until weeks or months later (See p 1249) 

It must be admitted that after partial sections an occasional 
recurrence takes place in the still sensitive area Fortunately re- 
operations are extremely easy save for the difficulty of dissecting the 
temporal muscle off the dura and of freeing the edge of the opening 
m the bone the whole way round The deeper stages of the operation 
have a habit of being simple m the extreme 

In an average case the patient is allowed up on the second or third 
day and can be sent home at the end of the week The mortality of 
the operation is less than 1 per cent 


Alcohol Ejections into the Gasserian Ganglion 
The method of choice is the anterior of Hartel when the needle is 
introduced through the cheek into the foramen ovale and passes 
backwards obliquely into the ganglion The lateral approach is not 
so uniformly satisfactory All alcohol injections should be done 
under omnopon scopolamine medication In old subjects gr £-1/300 
respectively is quite sufficient indeed with larger doses they become 
so sleepy that they-can no longer co operate helpfully The skui of 
the cheek is washed over with alcohol I have found it imperative 
to use certain surface markings The zygoma is carefully palpated 
and its mid point marked b> a vertical line of iodine By checking 
the inclination of the needle with which the ganglion is being sought 
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m relation to this skin mark the worst errors will be avoided the 
needle should be directed at it or even slightly in front of it (Fig 
590 ) It should never be directed further back than this mid point 
The usual fault is to direct the needle so far backwards that the carotid 
or even the jugular foramen may be reached instead of^the foramen 
ovale I have seen vagal and hypoglossal paralyses' inflicted — a 
distressing mistake that could have been avoided had the slope of the 
needle been corrected in reference to a surface marking 



Fig - 590 — Alcohol injection of Gassensn ganglion 
Technique. — A Labat needle 10 cm long is inserted a finger s- 
breadth above and behind the angle of the mouth through the novo 
camized skin , it can be used for anaesthetising the ganglion when 
the operator is sufficiently expert Graduated needles are not so 
imperative as they are for the peripheral division injections The 
needle is passed upwards between the maxilla on the inner side and 
the internal pterygoid muscle on the outer, and is directed upwards 
backwards and medially to strike the external pter\ gold plate Since it 
is important to cause as little pain as possible, the often extremely 
tender bones of the base of the skull must be rendered anesthetic 
with novocain One of the most painful places is the external 
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pterjgoid plate which must be made analgesic if the third division 
is to be easily distinguished The foramen o\ale lies immcdiatelv 
behind the point of attachment of the pterygoid phte to the base 
of the skull and slightlv external to it A' low ndge of bone the 
pterjgo-spinpus crest runs from the sphenoidal spine to the pterygoid 
external to the foramen and as Moms pointed out it maj rarely l>c 
high enough to pre\ent the needle from engaging in the foramen 
The tip of the needle is coaxed ov er this obstruction and sh mid strike 
the third division an occurrence which the patient will generallv 
signalize involuntarily In all cases aspiration should be earned out 
when the needle is through the foramen because cerebro-spinal flui 1 
may disconcertingly be obtained The needle should then be with 
drawn a little and a further test made Two drops of 2 per cent 
novocain are injected into it and the lower lip tested for amstlusia 
after a minute It is important to allow a reasonable interval for 
the novocain to take effect before the point of the needle is move 1 
If the test is positive the needle is pushed in a further ccntinutrc and 
a little more novocain introduced but not too much or it will dilute 
the alcohol and make it meffectiv c The needle she uld not he adv anct d 
farther than one centimetre through the foramen The face must b 
tested now to determine the extent f the numbnc s alcohol cm 
then be injected without pain On in ivtragc alnut 0 8 cc of 0(1 
per cent alcohol is the correct pnntitv The surge in should make 
this injection drop by drop watclun., meanwhile f r dilatatnn of the 
pupil and testing the eve nu vements si that h cin stop at tfie 
slightest signs of ocular paralv sis It w uld be unw i i t > sav th it p ira 
ly«es never occur or that th \ ire tlwavs dm t« glaring errors in 
technique Thev can happen when the greutist exactitude has been 
observed Tortunateh thev are usualh transient recovering in atn 
time between a few hours and live months 
The result may be a c mplete mistliesia of the whole trigeminal 
area or onh a partial one It is c nnplcte nonsense to maintain that 
both partial and permanent inxsthesia of any given part <f the 
ganglion can be effected consistently at will Study of I ig 
suggests tint small quantities of alcohol could possible be so placed 
in the gang In n as to destroy only a few cells and this m a selective 
way The effects of such minute quantities are uncertain and furtive 
In fortunate cases with sh 0 htlv larger amounts the partial lnxstliesn 
mav be exactlv the one required Hut it may be quite the other wav 
with even part anxsthetic but the one needed It is possi! le to pet 
a dense anesthesia of the first and third division with a very mInM 
effect on the second where the neuralgia may be worst In th it case 
there is nothing for it but to admit the failure and repeat the injen tun 
It is often wi e to leave the needle in place for half a hour nr even 
an hour In this wav such anesthesia as is due to mv enne <r 
shock will pa<s awav and a clearer cv aluatn n can be made I v n 
so the exact distribution of a partial an rstbesia cann »t Ik d U ri tin at 
for a few days 
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Difficulties — Tlfe cluef difficulty 1 *. not bung able to find the 
foramen ovale Practice is the onlv solution Injections should not 
be done by the occasional operator thev are \er\ difficult It must 
be impressed again and again that the surgeon should not carry his 
search too far back — hence the skin mark Nor must he ever inject 
alcohol until novocain has reassured him of the correctness of his 
situation Some foramina cannot be entered because of anatomical 
peculiarities the lnghlv skilled mav surmount this difficult} by using 
a quite unconventional re entry of the needle lower on the face 
Failure means that the sensor} root must be cut I have had much 
help in difficult cases from X raving the skull with the needle in situ 
A basal projection gives valuable information on the position of the 
needle There mav be difficultv from bleeding the cheek and face 
swell (especiallv in those with a ver} high blood pressure) when the 
internal maxillary arter} is wounded Blood from the internal 
pter}goid plexus of veins maj escape from the needle w hen the stvlet 
is remo\ ed but there ought to be no Weeding once the needle point has 
actuall} entered the skull If the needle were directed too far back 
wards the carotid arterv or jugular vein might be punctured 

Complications — The ocular palsies are peculiar to alcohol injections 
Neuro paral} tic keratitis is decidedlv more common after injection and 
is guarded against bv covering the e}e with a Buller s shield for the 
first few da\ s to prev ent evaporation from the e} e and to exclude the 
ur It is wise to tell the patient to wear spectacles with protective 
flanges around the rim of the glass for the denervated e}c so as to 
prevent irritation bv gust} winds and grit (which will no longer be 
felt) Should a progressive keratitis de\elop it can be ibsolutelv 
stopped b} tarsorrhaph} the lids being kept closed for some months 
An e}e need never be lost In patients with hvperpiesis it is quite 
common for a considerable lrematoma to develop in the cheek follow ed 
b} bruising that spreads downwards This is onl} a temporarv 
embarrassment The motor root nearl} always rt generates 

Tnt Choice of Method 

The protagonists of the two methods have commonl} denied with 
a fervour reminiscent of medieval theolog} the possibilities of there 
being an} good m the other Both methods have their place both 
have good points and neither is perfect Fhe best armoured person 
in the treatment of neuralgia is obviousl} the person who can do both 
The common practice amongst neuro surgeons to-day is to perform 
fractional root sections for patients w ith tic douloureux limited to one 
division or two This rule is based on the fact that it is possible to 
give lasting relief of pain without rendering the whole face numb and 
without incurring the risks of the anaesthetic ey e (unless the ophthalmic 
division is the only one affected which is verv uncommon) Alcohol 
injection is reserved for the minority who hav e three dn 1 ion neuralgia 
and for those who by reason of other infirmities are bid surgical risks 
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(eg- ven high blood pressure diabetes cardiac renal and bronchial 
invalids) Advanced age is not a contra indication to open oiwration 
but I prefer injection for patients o\er 70 except in special circtim 
stances I am aware that sections have been success full \ carried out 
in persons of 80 and more \ ears of age and indeed there is no reason 
whj a limited largely extradural operation should not bt well borne 
at an) age But most will agree that a major procedure on an old 
person is best avoided if there is an altemativ e Ganglion injections 
have the advantage that the) give when the anaesthesia is complete 
as permanent relief as does root section but a full anxsthcsia ma\ 
fade and I have seen patients come to operation who had lost an eve 
after injection onl) to have sensation and pain return two or three 
)ears later The difficulties of obtaining a full and lasting curt bv 
injection of the ganglion have been discussed Matters are still more 
difficult when it comes to obtaining permanent anesthesia of one or 
two divisions This can onl} be properl} achtc\cd b\ opcrition 
The great disadvantage of injection is its uncertaintv and the fact 
that the alcohol ma) do unexpected damage No one but the most 
insensitive person can regard these facts with equanirmtv It ma\ be 
urged and with truth that there is no (known) morfahtv attached 
to injection whereas open operation certainh earrie with it the small 
mortalitv that attaches to all surgied procedures however trivid 
None the less the satisfaction of doing evactlv what one means to do 
no more and no less under direct vision appeals to the intelligence 
It should be added that peripheral injections have a place in treatment 
the) are advisable as preliminaries to give the patient an idea of what 
the permanent numbness will be like There is no point in continuing 
with peripheral injections except in special cases f the patient s 
cardio renal s)stem is normal and indeed experience has shown me 
that patients will not tolerate this practice 


DIVISION or THE EIGHTH AND NINTH NER\ ES AND 
OF THE TRIGEMINAL THROUGH THE POSTERIOR TOSSA 
The division of the fifth eighth and ninth nerves through the 
posterior fossa can be described together the approach is vtn 
similar for all 

Indications n 

Fifth nerve — Division of the sensorv root close to the surface 
of the pons has been held b) some (Dand) Olivccrona) to pos t s 
advantages over the more usual section in the middle fossa ( sec p 12V») 
The operation can be easier b\ this than b\ the middle fo i route 
on the other hand veins crossing from the cerebellum to the p<.tro it 
sinus ma) make it much more hazardous In general the posterior 
approach wall onl) be used when the middle fossa method hi' b<xn 
tried alreadv on one or two occasions b> other hands without sucus> 
or in patients with malignant infiltration of the ganglion (carcinoma 
of the mouth naso pharv ngeal endotheliomas) where division must 
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be very far back and combined with section of the ninth nerve. The 
routine use of this approach is excellent preparation for the surgery 
of the acoustic neuromas. It is not without significance that the most 
radical operations for these tumours were first most strongly advocated 
by those surgeons who operate on all trigeminal neuralgias through the 
posterior fossa. 

Eighth nerve. — There is only one indication for division of the 
eighth nerve : the labyrinthine crises of vertigo (so-called Meniere's 
phenomenon). In cases which are not cured by medicinal treatment, 
auditor)' neurotomy gives excellent results. 

Ninth nerve. — Glosso-pharyngeal neuralgia can be cured by division 
of the nerve intracranially. Avulsion in the neck gives a temporary 
result (1-3 years) and the pain recurs ; it should be used, therefore, 
only in those of advanced age. Recurrence has followed intracranial 
section as well, suggesting that vagal filaments may occasionally be 
the neuralgic mediators. 


The Operation’ 

The patient lies prone on a cerebellar head-rest, the shoulders 
propped in the usual way to allow free breathing. A unilateral 
incision is made, running up the mastoid from its tip, just within the 
hair-line. Reaching the superior nuchal line it turns horizontally 
inwards and finally slopes downwards. (Fig. 591.) The bone is 
drilled and freely removed laterally with the object of getting exposure 
as close up to the mastoid as possible. Internally, the removal goes 
to the midline, but it is not necessary to remove the whole of the edge 
of the foramen magnum as is always done in operations for tumours. 
An important step is the release of cerebro-spinal fluid from the 
cistema magna. Bearing this in mind, the surgeon must remove just 
enough bone medially to ’ allow exposure of the cistern. The 
cerebellum cannot properly be retracted to allow full exposure of the 
cerebello-pontine angle until the cerebro-spinal fluid has been drained 
away from the cistema magna, so the first step is the opening of its 
arachnoidal veil. After all bleeding has been stopped the dura is 
incised. and. sutured. tn. muscles. heJruv. and. lateralb;- An. illuminated, 
retractor is inserted down the lateral border of the cerebellum, the 
surface of which is protected from casual contusion or laceration by 
wet lintine strips. A de Martel retractor may be fixed in place 
if desired. 

(a) Division of the glosso-pharyngeal nerve. — The nerve will be 
found rather more inferiorly than laterally. The vagal group of 
nerves lies very close to the auditory and facial. The cerebellum 
must be considerably retracted before the latter come into view. If 
there is any difficulty in locating the vagal group, the spinal accessor)* 
can be found as it turns up through the foramen magnum, and can be 
traced to the foramen laccrum posterium. There it joins the fan-shaped 
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° f Ti r °° 1 ^ 0t " hldl the ‘opmost is the ninth nertt It is 
thicker and often a little aimer than the iagal Aliments 
present as a doub e thread Usually a tough strand of pia separatathe 
glosso pharj-ngeal from the aagal fibres making it a simple matter 
o dtstingmsh bet'ieen them In an, case the surgeon hnmts thm 
the most cephalad band is the nene that he seeks It is nicked un 
with a fine hook and cut There is no bleeding ^ 



F g 591 Exposure of 7th to nth nerves in posterior fossa sect on of 
e ghth nerve 

Dnision of the eighth nenc — The approach is the same ns bcf>a 
Indeed \vhiche\er of these nencs is bein„ sought it i*. ccrtitn tint 
the others will be seen The auditor} nene appears as a thick wlitU 
band marked with a \er} fine single \ascular stnpe flit fan tl nenc 
is deep to it and not \ 1 s 1 ble until the more superficial auditorv nene 
has been gentlj and careful]) liflc<] awa\ from it or cut through * 
fine \eil of arachnoid runs off the cerebellum on to the ntnt and 
must be tom with a fine long handled rectangular ho<A Until this. 



DIVISION OF FIFTH SENSORY NERVE 


1253 


has been done, the cerebellum cannot be tucked back to expose more 
than the first two or three millimetres of the nerve The facial and 
auditory are most easily separated close to their origin , they are 
most intimately applied to one another where they enter the internal 
auditory canal The fine right angled hook is slipped under the 
auditory nerve from above and eased along it towards the porus A 
curved hook cannot easily be made to do anything but pick up both 
facial and auditory nerves together The whole nerve can now 
easily be cut on the rectangular hook There is evidence that the 
vestibular fibres are cephalad to the cochlear and that section of the 
former alone will stop v ertiginous attacks without suppressing hearing 
altogether Most of these patients are very deaf already, and the 
final eclipse of hearing brought by complete neurotomy is no senous 
loss The surgeon may feel that it is worth while to try to preserve 
what little hearing there is, but recurrence may follow this conservatism 
and m my. experience complete division of the eighth nerve gives more 
certainty of cure than partial section The internal auditory artery 
requires mention , it often forms a loop dorsal to the nerve, but may 
have almost any relation to it It is variable in size It can always 
be avoided and coaxed out of the way during the essential steps m 
the isolation of the nerve Vascular anomalies have been suggested 
as the cause of vertigo, but such evidence as there is favours a pen 
pheral (labynnthine) cause for the vertiginous attacks (Hallpike and 
Cairns) The dura is closed to prevent oozing from the muscles 
entering the posterior fossa 

Division of the sensory root of trigeminus. — The approach is the 
same, but the nerve lies considerably deeper The operation is 
neat, quick, and often very easy The occipital bone opening may 
well be made a little fuller, especially upwards The cerebellum is 
retracted as before, after releasing cerebro spinal fluid from the cistern, 
and the seventh and eighth nerves identified A narrow retractor is 
slipped in between these nerves and the tentorium The first difficulty 
may be met in the attempt to do this , the impediment is a vein 
crossing from the cerebellum to the junction of the superior petrosal 
with* the lateral sinus in the angle It may or may not be present 
It must be looked for, coagulated and divided, for if it is accidentally 
tom much time will ha\ e to be spent in controlling the bleeding A 
small muscle graft may be placed over the dural end of the vessel if 
it should continue to bleed , coagulation on the bone is useless If 
this vein is not present, or after its division, the cerebellum can be 
nicely retracted Since the sensory root emerges from the pans, the 
retractor must gently 7 be insinuated deeply Good illumination is 
necessary, a good headlight, and a suitable retractor Two centi- 
metres medial and superior to the auditory 7 nerve the thick white band 
which is the trigeminal root will be made out (Tig 592) Veins 
always pass forwards from the cerebellum to the inner end of the 
superior petrosal sinus close to this root On rare occasions they 
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damaging the brain is essential The dura co\cnng the cavimous 
sinus comes into view and the sac is isolated and its neck clonal with 
a silver clip if its narrowness and the he of the aneurysm allow of this 
(Fig 598, d ) Usually this is so ( see mj records and tho-e of Dandv , 
who first suggested this method) , if not, it is prohibit better to pack 
muscle around the sac on all sides (Dott) 

When ligature of the internal carotid has failed to cure a earotico- 
cavemous fistulous aneurjsm (with pulsating evophthilmos) Dm<l\, 



Fig 593 — Exposure of suprftclinoid carotid tneurjim 

. .mHotr.mof.UTT* r 

to stop the clow n (low from the circulus \\ dhsn, has clipped the internal 
carotid arten .(sell immcdiltch after rt has penetrated the dura 


THE SURGERY OF CRANIO-CEREBRAL TRAUM A 
Tlie interpretation of flic neurological phenomena of head 
of Concussion and contusion has ran, dromtimeto l» 

popnhnrci agam . -1, 
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alteration lias marked an important forward step, paradoxical though 
that may sound In general, the treatment of the contused brain 
remains a non operative one, but we are increasingly ready to intervene 
We reserve active treatment of one kind or another for the "epi- 
phenomena ' of head injury extra- and mtra dural haemorrhages, 
oedema and infection When, therefore, we say that the treatment of 
head injuries is largely conservative, we mean that it consists in the 
cultured withholding of possible operative steps unless developments 
prove their need Besides these intradural indications for operation 
another important one maj be found in the state of the skull itself , 
open fractures always demand intervention It is beyond the scope 
of this book to discuss the management of head injuries, or to give 
advice on the treatment of cerebral oedema meningitis or on the basic 
state of contusion itself We pass to an account of the operations 
necessary for the repair of local injur) and the control of bleeding 

Open Depressed Fractures 

Whenever the exploration of a scalp wound reveals a depressed 
fracture operation must be performed at once There are no exceptions 
to this rule , only a closed depressed fracture can often be left alone 
Open injuries var> greatly m seventy In some there is merely a 
pond or stellate depression of no great size In others, part of the 
frontal, of the squamous temporal, or of the parietal bone ma> be 
driven through the dura so that the brain matter exudes Although 
the local injur)' may be alarming consciousness may be retained, for 
that is not the function of any localized portion of the cortex or of 
the frontal lobes Circumscnbed damage is therefore quite consistent 
with relative alertness on the part of the patient Operation must not 
be postponed because the injur) is either slight or formidable when 
a compound fracture is present delay means the conversion of a con- 
taminated wound into a grossl) infected one Profound unconscious- 
ness is a legitimate cause for hesitation, because it indicates wide 
injury to the brain base and stem in addition to the superficial injur) 
that can be seen 

Technique. — No detailed description will be given of the method 
of excising scalp wounds, but it is impossible to over emphasize the 
necessity for thorough cleansing and careful excision of all scalp 
wounds In what follows it will be assumed, therefore, that the 
surgeon full) understands his responsibilit) for dealing adequately 
with the o\erl)ing soft part injury 

It is best to gain exposure, after complete cleansing and sparing 
excision of the wound edges, by prolonging its limbs untd the fracture 
can be clearly seen , if its ramifications are still obscured the incision 
should be extended It is common foe the edges of the depressfcd bone 
to be jammed together so firmly that the) are immovable Sometimes^ 
fragments of dirt and scalp can be seen wedged m the cracks A drill- 
hole is made or trephine disc removed over firm bone at the edge of 
the depression With a pair of narrow pointed nibbling forceps, the 
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^ U l: t t ‘ he T, C i ge ° f tllC ln),lrc<1 ' lrca » rera °'«I to the mended 
ragmeots If thei in; seized and rocked out before thee are IiXM-ned 

ake^dfim" 5 "^^ ° nsk " nl the dura " lU he >acerated or .( it is 
him wS hat mo ^ e and dce P er dannge Mill be inflicted on the 
Drain With the proper forceps the bone fragments m-n be carefulh 
cut m such a nat that thej release themseKcs Tile nccessan stem 
suggest themsehes to the operator as he inspects the actual Mound 
It is bad practice greatlj to enlarge the bone defect though there is 
no harm in trimming its edges neatlj It must be remembered that 
the larger the hole m the bone the more impressed Mall the patient be 



Fig 594 — Suction extraction. 

The dot ed bne shows the «rr» to be melted out. 

afterwards b\ the seventv of his mjur\ (unless it has been brought 
about bj his own negligence or bj a spotting accident) The loosened 
bone having been lifted out the dura is washed o\er thorough with 
saline If it is intact so much the better if it must be opened to 
liberate clot it must be resutured for it is a \ itallv important protective 
bamer If the membrane has been lacerated brain oozes out and has 
probablj been doing so alreadj Pulped cerebral tissue «ltJiild be 
allowed to evtrude under a stream of warm saline and remo\ed b) 
gentle suction the surgeon must make sure that no indmen torn frag 
ments are hidden in the injured brain though this is onlv common m 
gun shot wounds Anj that ha\c been seen in the \ raj flm must 
be retrieved The best wa\ to ensure a clean wound is In judicious 
use of suction If there is a deep track it should be dealt with m 
same waj (Tig 594 and see later ) The dural ed^es ‘diould not be 
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interfered w ith nor the membrane excised because tins opens up the 
lepto meninges to infection The operation is completed b\ suture 
of the wound leaving a dram through the posterior and most 
dependent limb of the incision The bone fragments must not be 
replaced because the} are potential!} infected 

Closed Depressed Fractures 

The fashion for ele\atmg all depressed fractures beneath an intact 
scalp is on the wane It is certam that a moderate depression does 
no harm and that there is little risk of epilepsy developing later from 
the supposed pressure of the bone ( see p 1274) Such damage to the 
brain as maj sometimes be present is always produced at the moment 
of the accident and is not made worse by the depressed bone On 
the other hand it is not always easy to be satisfied that the dura has 
not been tom or the cortex lacerated A fair estimate of the 
probabilities can be gamed only from the study of radiographs — 
especially of oblique tangential views — and from the neurological 
examination If it is then obser\ ed that bone is severel} depressed 
that the fragments are acutely angulated or so far indnven that the 
dura can scarcely have remained uninjured or if there are focal signs 
it is wiser to operate The operative steps are similar to those 
enumerated above with this important difference that each fragment 
of bone should be carefully preserved washed m saline or Ringers, 
solution and replaced This is an entirely permissible and worth while 
step if the technique has been rigidly aseptic Replacement of the 
bone answers the objection that operation on depressed fractures in 
industrial accidents only too often leaves the patient with a more 
abnormal skull than before and that the sufferer may then develop an 
anxiety neurosis which is well nigh incurable The replaced bone 
restores a good contour to the skull It is better to make a horse shoe 
incision for these depressions and to close the wound firmly in layers 
without drainage The operative field should be inspected daily for 
the first four da} s and clot either aspirated or pressed out after 
insinuating the flat end of a probe through some convenient point in 
the incision 

Depressed Fractures is Infancy 

These form a special group and are always very alarming to the 
parents because they so commonl} anse through some momentary 
negligence real or imagined of the parent or nurse The great elasticity 
of the infant s skull causes it to indent very rcadii} often with scarcely 
an abrasion on the ov erlying skin Sometimes the depression is shallow 
and may then be left to take care of itself remarkable remodelling 
of contour can take place within a couple of } ears When the depression 
is sharply incurved the whole area should be cut and reversed The 
operation can be performed under local anxsthesia (0 5 per cent 
novocain with a. minute quantit} of adrenalin) if the bab> is given 
a bottle feed as soon as the drapes have been applied Through a 
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curv ed incision the bone is cut through on the edge of the pond with a 
small sharp mastoid gouge carefully and obliquely applied there is 
no nsh of wounding the dura Through this openmg the dura is 
loosened one blade of a pair of strong narrow bladed blunt nosed 
scissors inserted the depression encircled freed re\ ersed and replaced 

Gln shot Wolnds of the Hexd 

In warfare an attempt will be made to segregate these injuries in 
special hospitals where they can be operated upon and looked after 
by teams supervised at least b} those with neuro-surgical experience 
None the less a number will have to be dealt with b\ others with 
nothing but mother wit and surgical first principles to help them 
Apparently simple scalp wounds must be regarded with greater 
suspicion than those seen in civil hfe for the chances are great that 
there has been splintering of the skull or penetration bj small fragments 
of metal No greater mistake could be made than to regard the surface 
injur} as the onl} problem Competent \ ra} and pre-operative 
neurological examinations are indispensable for intelligent surgerv 
Often enough some alteration in the power of a limb or in the reflexes 
indicates that the wound is not as innocent as it appears Operation 
is always necessary for gun shot wounds and follows the general rules 
applicable to all injuries of this tvpe It must be undertaken fairlx 
earlv because such wounds are alwav s contaminated though often not 
so heavalv a> tho-e of the limbs The patients should first bt 
resuscitated the less severelv injured being operated on first Those 
who remain deeplv unconscious have deep damage and will probablv 
die m am event The object to be attained is complete mechanical 
cleansing from all devitalized tissue converting the open mjurx into a 
closed one with as little likelihood of sub equent infection as possible 
The best anesthetic is 1 per cent novocain adrenalin If the pitient 
is restless he should be giv en evipan or pentothal Instructions on the 
positioning of the patient on care for his comfort for provision of a 
free air w a\ and the arrangement of drapes has ahead} been giv en 
on p 1190 The best t\ pes of incision are shown m Fig- o9a and 59b 
The tnradiate incision introduced bv Harvev Cushing has mam 
adv antages 

Treatment of the bone — Gutter wounds m the bone are opened up 
b} nibbling the contused bone awav all around until healthv dura 
forms a fnnge half an inch wide about the central perforation There 
ma} be difficult} in removing the bone at the edge of a gutter without 
biting away pieces of dura as well This dangerous mishap can onlv 
be av oided bv making a drill hole in the bone so that the dura can be 
clearl} seen and separated from the inner table The drill is greatlv 
superior to the trephine it is much quicker and less ttnng— i ' er\ 
unport ant consideration in military work where large not to sat 
o\ erw helming numbers of cases may hav e to be dealt w ith Recently 
the cutting of bone flaps has been advocated to allow more compl te 
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inspection and cleansing by suction Provided that the wound is 
recent and that the number of cases dealt with is not too great the 
bone flap has much to commend it 

The dura and brain — When the bone has been removed the dun 
is inspected If it is intact it is only opened if there are positive 
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neurological signs but more especially if the dun looks \ery dark 
for tint indicates blood beneath it If it is delibentely incised it 
must be closed again carefulh When the dura is torn loose pieces of 
bone just below the surface are picked out with forceps and the wound 
washed o\er with saline The pulsations of the brain cause an effluv 
of semi liquid cerebral tissue which can be aided by coughing As it 
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exudes, it may bnng out with it further splinters of bone A!! de- 
vitalized brain is sucked out until health} undamaged tissue is visible 
all around , a clean cone wall be left Naturallv the situation of the 
wound may limit the thoroughness with which this can be done (eg, 
motor cortex) Suction should be adjusted in power to remove pulped 
tissue but not to lift the only slightly tougher normal wlute matter 
During this sucker remoi al bone fragments are discov ered and remov ed 
with fine crocodile forceps The position of mdm cn bone fragments, is 
well as of any missile must be carefully noted on pre-opentive X-nv s , 
the number of foreign bodies must be counted and checked as the 
operation proceeds Finger exploration should never be used The 
on!} objects that travel great distances into the skull are missiles 
they may of course trav erse right through without killing The search 
for and extraction of a deeply placed piece of metal should he under 
taken only by the very competent armed with an electro-magnet 
Whether there is an electro-magnet or not a verv deep missile is 
usually best left alone , often it does no harm Shell fragment* rarelv 
weigh more than 10 grams or so very large one* kill the piticnt 
outright 

The closure of these scalp wounds is more difficult than in civilian 
types, for there is more loss of tissue and scalp i* inelastic Closure 
can be brought about by extending the limb* if the incision at such 
angles as will allow dissecting up of flap* ^otmtimes flaps of scalp 
can be swung across but plastic flaps though thiv look well in text 
books of surgen can rarely be successful used There is no great 
harm in leaving the wound slighth open nor in drainage with a stop 
of rubber Indeed firm closure is unwise unless a perfect evasion has 
been possible on a clean and ven recent wound Should the wound 
be already septic sax after -1 or 5 days it should be opened up, l>onc 
fragments removed necrotic bram *ucked out and the *calp sutured, 
leaving the wound «lightl\ open 

INTRACRANIAL HAEMORRHAGE 

There are few clinical syndrome* so well known and so well taught 
as the classical syndromes of middfe meningeal hemorrhage and surelv 
there is none which is so rarely seen in its perfect form Roth extra 
dural and intradural hemorrhage have been recognized since cranio 
cerebral injuries were first observed The dangers of the former lint 
made a much deeper impression on surgical practice than the latter 
During the last fifteen years the frequenev wath which the subacute 
and chronic subdural Inmatoma has been found and succt *fuIK dealt 
with by the neuro-surgeon demonstrates the nccessitv f > r a no* 
orientation Its ojaentivc handling is simple and no d ubt the 
simplicity of the operative *teps has been an encouragtn tut m that 
it has led to the discov cn of clots that were suspected nthcr than 
firmly deduced from a tram of classical sy mptom* and m s w 
it is well to operate on suspicion for both kind* of It i murin-ige 1 
re-ults whether the clot lie cpi- or intrwlnnl. dipcnti (11 i'o tl» 
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rapidity with which the clot is discovered, and (2) on the extent of 
coincident contusion to other parts of the brain The recovery rate 
in middle meningeal haemorrhage is low, a fact attributable un- 
fortunately more often to failure in diagnosis than to severe con- 
comitant cerebral contusion Those cases do best in which the clots 
are of sufficiently slow evolution and in which the injury to the brain 
is insignificant Better results are obtained from the chronic subdural 
hiematomas, those giving nse to symptoms some weeks or months 
after an injury 

Operation for Extradural (Middle Meningeal) 
Hemorrhage 

The operation for extradural bleeding is earned out as for mter- 
muscvilo-temporal decompression There are two chief objects in this 
operation (1) to remove the clot , (2) to pre\ent its recurrence by 
securing the bleeding vessel The first presents no great difficulty, 
the second can be very hard The size of the clot depends on the degree 
of adhesion of the dura Experience in stnpping the dura in the middle 
fossa during operations for trigeminal neuralgia leads to the conviction 
that some individuals must be immune from this type of lesion on 
account of the closeness of the dural adhesion to the skull but that 
in others a potential cavity, into which bleeding can occur, must be 
formed by the local loosening of the dura during deformation of the 
skull at the moment of injury When the hemorrhage is purely 
arterial there is little difficulty in arresting it but, as Wood Jones 
thought probable years ago, in many cases there is venous bleeding 
as well These are the difficult cases technically What happens is 
that the arterial extravasation increases the potential cavity and, as 
it strips the dura from the bone, it sets off the same venous bleedings 
that are encountered by the surgeon when elevating the dura from the 
floor of the middle fossa during the approach to the Gasserian ganglion 
It comes from four sources (a) the middle meningeal vein , (6) the 
spheno-parietal sinus anteriorly . (c) the superior petrosal sinus , and 
(rf), though Aery rarely, the cavernous sinus Che control of this 
bleeding is not the simple matter that text-book descriptions have 
usually implied 

Technique. — If the patient allows his head to he prepared without 
violent struggling, this should be done before he is brought to the 
theatre If not, the hair is clipped as short as possible and the final 
shaving done on the table Under ether, or local anesthesia and 
evipan, a \ ertical incision over the temporalis muscle is marked by a 
scratch before the drapes are applied It runs upwards over the 
temporal fossa from the zygoma below, for a distance of three to four 
inches, and is placed half way between the tragus and the external 
angular process The skin incision haring been made with the usual 
precautions against unnecessary blood loss, the temporal fascia is cut 
through and the muscle split to the bone, of which as large an area as 
possible is bared with a raspatory without pulling the temporalis 
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away from its superior attachment A self retaining retractor is now 
inserted and an opening made in the bone in the usual manner As 
soon as this has been done the characteristic dark red clot is at once 
seen with something more than a trickle of fresh bleeding oozing 
from around and amongst it The bone is nibbled away to make an 
opening some 2 in in diameter especially must the bone be taken 
away downwards The clot is removed with a spoon and gauze until 
the stained dura to which small pieces of clot are alwavs firmly 
attached comes into view 
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It cannot be too strongly 
emphasized that decompres 
sion of the clot by remov al of 
the temporal bone is insuffi 
cient Cases are known v here 
death from middle meningeal 
bleeding has followed an 
operation for trigeminal neu 
ralgia This shows clearly 
that the presence of an opera 
ti\e bone defect will not save 
the patient unless all bleeding 
points are secured The next 
step is to ligature the middle 
meningeal artery proumal to 
its rupture This is most 
easily done by endotherm 
coagulation but if tint is 
not available the \ essel must 
be encircled with a suture of 
silk on a very small needle 
such as the Lane s cleft palate 
type larger needles cannot 
be manipulated in the 
cramped space It imj be 
necessary to remove more 
bone to obtain enough room 
If the bleeding is purel} 
arterial that is the end of the 


operation apart from wound closure but if as is often the case there 
are venous points still to be attended to these must be identified 
Constantly washing out the wound and the use of suction under excel 
lent illumination allow identification of the places to which muscle 
grafts should be applied (Fig 597 ) A considerable amount of the 
temporal muscle ma> have to be removed to make these grafts or 
muscle must be taken from the leg It is better to do this than to 
pack the wound with gauze All the steps of the operation are e sicr 
if it is done with the patient in the sitting position T1 e w mid is 
closed in layers with a small rubber dram which is left m f r 1 1 1 o trs 




SUBDURAL HEMORRHAGE 


12G5 


K Mackenzie has verj properl} advised making a second burr hole 
posteriorly if the caudal margin of the clot cavity cannot be reached 
Not only may there be dural bleeding in a part of the field which is 
otherwise not in view, but this clot may be both thick and extensive 
and may even (rarely) descend o\er the cerebellum 

Operation tor Subdural Bleeding 

The subdural luematomn occurs in a subacute and chrome form 

Subacute subdural haematoma. — This type is commonly mistaken 
fur middle meningeal haemorrhage and, indeed, it may not be possible 
to distinguish them In such cases the operation will follow the lines 
already laid down for extradural bleeding , but no clot being visible 
outside the dura, this must be opened as widely as the bone deficiency 
allows, and the blood evacuated If e\ en after opening the dura, no 
hccmatoma is seen then burr holes must be made on the other side, 
' or as below, for lateralizing neurological signs mav be unreliable 

Chronic subdural hxmatoma. — The correct method of operating for 
this condition is the four burr-hole method (Tig 59S ) The holes 
are made under local anaes 
thesia just above the lambda 
, and at the coronal suture, 
two on each side, and 8 to 
4 cm from the inidlme, 
which must be marked out 
clearly with iodine The sites 
of the explorator} holes are 
scratched before the towels 
are applied As soon as the 
dura is exposed the surgeon 
can judge whether blood is 
present beneath If there is a 
subdural clot the dura is dark 
and even greenish , if there 
is no clot it is pinkish gre} 

The dura is now incised , and 
the fine cellular membrane 
which encloses the clot is 
scratched through, where- 
upon its usuallj remarkabl\ 
fluid contents run out Curiously, these arc nev er high pressure cases , 
the clot does not spurt out under tension It is possible gently to wash 
out the cavitv with Ringer s solution or normal saline from one hole to 
the other (on the same side) Even if a clot is found on one side, an 
explorator} puncture must always* be made on the other, for 
bilateral effusions are common Most of them arc found through the 
anterior burr hole, but thev may be encountered in the process of 
making the posterior burr holes for ventriculograms on individuals 
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with signs supposedly due to tumour The operation completed, 
all care is not yet over Even if a drainage tube is left in (and 
it is well to leave one), a ventricular puncture needle must be inserted 
periodically for the extravasation is rarely completely disposed of at 
once The troublesome reformation of subdural clots may necessitate 
turning a bone flap and peeling the whole clot, with the membrane 
which so constantly encloses it, off the cortex This procedure should 
be avoided if possible for it is better to keep the skull as a closed box 
If a flap is turned, the dura only too often bleeds post operatively and 
the condition is as bad or worse than before It is therefore best to 
reserve the osteoplastic flap for the rarer cases in which the clot is solid 

THE SURGERY OF INTRACRANIAL ABSCESS 
The pathology the behaviour characteristics and the response to 
treatment of intracranial abscesses have been greatlv clarified during 
recent 3 ears The access of knowledge has been reflected in their 
surgical management for we have come to understand that only the 
subacute and chronic kinds are really amenable to treatment The 
acute form is nothing else but an acute phlegmon with a necrotic, 
purulent centre If improvements in the therapy of this last come 
about they will derive more probably from chemotherapeutic measures 
than from newly devised manipulative steps Knowing that some 
measure of encapsulation must be arrived at before we can look 
forward with any confidence to the drainage of an abscess, there is no 
longer a rush to intervene at the earliest possible moment, but rather 
the reverse— a tendency to wait as long as possible before drainage is 
instituted The brain, like the peritoneum, has considerable power to 
localize an infection a power on which we can justifiably rely unless 
it is conquered by overwhelming bacterial invasion The patient’s 
state ma> not allow delay, but if so the result of an operation will 
probably be disappointing unless th£ abscess has been latent for some 
time, so that it is in reality chronic though the history is short (p 1272) 
Brain abscesses are due either (1) to spread of an infection from the 
contiguous bone., and especially from the mastoid and paranasal air 
sinuses , (2) embolism from infection in the lung, pleura tooth sockets, 
from furuncles and so forth (8) abscesses which may form,' early or 
late, in the tracks of penetrating wounds especially when these have 
not been thoroughly rid of indnven foreign materials (bone splinters, 
cloth and, more rarely metallic fragments) To the first group belong 
the common examples where the septic process spreads either from 
adhesion of the adjacent lepto meninges and cortex to the pachymeninx 
over the infected bone, or by septic thrombo phlebitis traversing from 
dura to brain Here belong the abscesses complicating mastoid 
disease, empjema of the frontal and ethmoid sinuses, and osteomyelitis 
of the skull In the second large group, the embolic, the abscess is 
cunouslj often single and not infrequently subacute or chronic, except 
when it arises from the lung, when it seems to be uniformly unen- 
capsulated and fatal 



INTRACRANIAL ABSCESS 


1267 


The most that can be done for the acute abscess is to make a burr-hole 
puncture and aspirate the purulent centre of the infected region 
The introduction of a drainage tube into a diffuse area of sepsis makes 
matters worse, and indeed, when the surgeon punctures an acute 
abscess, he does so, not m the knowledge that he is doing good, but 
in the hope that the abscess is not so acute as the historj suggests 
For it is quite certain that m man} of the cases where signs of an 
abscess force themselves into recognition after an operation for chronic 
mastoid disease, pus has often been present for some time Indeed an 
intradural abscess ma\ have been the real and undiscovered reason 
for which the patient sought treatment the pain and malaise of the 
early stages of the formation of a cerebral abscess can easily be mis 
interpreted if there is an external focus which seems to explain the 
s\mptoms Thus it comes about that an encapsulated abscess with 
a recognizable wall is not uncommonly found only a few days after 
an operation on the ear T C Grant s experimental work shows that 
five or six weeks are necessary for the development of a considerable 
capsule Given a certainty acute air sinus infection (which, in 
cidentally, more often induces meningitis than abscess) the best 
method is to handle the external condition operativety and to treat 
the complications by the oral or intravenous administration of 
bactericides 

Given a subacute or chronic abscess I have like others found great 
virtue in bonng a hole over its suspected site puncturing it, and injecting 
2 cc of thorotrast X-raj films will then give very complete in- 
formation of the size, shape, position and relations of the abscess, 
and the surgeon can undertake drainage or enucleation with great 
confidence 

Drainage of Subacute and Chronic Abscesses 

(a) Temporo-sphenoidal. — -The best method of treatment is mar 
supialization of the abscess (Cushing Horrax, Tig 599) Whether 
that can be done or not depends on the toughness of the w all and the 
nearness of the abscess to the surface If the capsule is not strong 
enough to hold sutures it must be drained as described below , without 
anchorage In either case the operative steps, down to the exposure 
of the abscess wall, are the same * If the original septic condition of 
the middle ear and mastoid has not been dealt with, it should be 
treated at the same time Team work between the otological and 
neurosurgical service is of the greatest value The otologist has been 
accustomed to dram these abscesses from below through the tegmen 
tympam, but there is no advantage m doing this, rather the reverse 
A better method is to carrj out the necessarj steps on the mastoid, 
and to pack the wound temporarily with flavined gauze then make a 
vertical extension, two inches long, upwards from the top of the post- 
auricular incision, opposite the external auditory meatus This cut i> 

♦ Thoa Is a tendency to cnt bone flaps lor iH abscesses bat although this Is a food procedure It U not yet 
dearly prove I that it is superior in Its results to the method here described. 
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earned to the bone through the temporal muscles the fan of which is 
thin in this posterior situation The muscle is cleared from the bone 
to expose an area 4 cm across and a self retaining retractor is inserted 
A burr hole is made in. the exposed temporal squame which is nibbled 
away to the full extent of the exposure and down to the floor of the 
skull The next step is to verify the presence of the intradural abscess 
and to discover whether the exposure is the best that can be obtained 
for its drainage An opening just large enough to allow the un 
impeded passage of a blunt nose ventricular cannula is made m the 
dura' The cannula is introduced very slowly and gently until it 
comes in contact with the rubber like resistance of the abscess wall 
There it is stopped and withdrawn after marking the depth If the 
measurement is over 2 cm the cannula is reintroduced more obliquely 
to discover whether the abscess comes nearer to the surface at another 
place The opening in the bone may require enlargement since the 
surgeon can never be certain beforehand that it will be placed ui 
exactly the right position If he wishes to make certain that he has 
really found the abscess he punctures it but he must not permit the 
escape of more than a few drops of pus If the abscess collapses the 
next and vitally important steps in the procedure will be made more 
difficult than they should be Having satisfied himself that he has 
obtained the best approach he opens the dura with a cruciate incision 
to the limits of the osseous defect 

The brain bulges into the wound and occludes the meningeal spaces 
The next step is the excision of the cortex overly mg the abscess The 
vessels are secured by coagulation with silver clips or by under 
running them with the finest silk and tying them off A disc of 
cortex some 3 5 cm across is then cut out in this process a deep 
but small artery or two will probably have to be secured It is unsafe 
to carry out the uncapping of the abscess wholly with the knife 
It is better to change over to a blunter instrument and dissect the 
subcortical tissues off the abscess capsule with that The end of a 
narrow brain retractor serves very well The abscess wall is easily 
recognized by its pinkish colour An attempt is next made to insert 
four sutures of fine silk into it (see Fig 599) If they hold the abscess 
can be properly marsupiahzed by sewing it to the deepest fibres of the 
temporal muscle or to the galea If they cut out the abscess must be 
drained where it lies If the capsule has proved sufficiently tough to 
take stitches the abscess is next punctured and 5 c c jjf pus aspirated 
but it should not be completely deflated until a circular piece has 
been cut out to take the dram Retractors are slipped into the cavity 
through this hole and its interior dried out under \ision and finally 
wiped over with thorotrast This radio opaque substance is most 
valuable because radiographs taken from time to time afterwards 
keep the surgeon informed of the shrinkage of the abscess wall A 
rubber drainage tube of 1 cm bore is left m and the wound pulled 
together with sutures 

Recovery after marsupialization is the rule When it is not prac 
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ticable, the results are still very good if the abscess can be exposed in 
the manner described and drained without anchorage The uncapping 
of the abscess the excision of a disc from its wall, the inspection of 
its interior and the insertion of the dram, all under direct vision, are 
the marks of the modem operation with its greatly improved results 
Compare with this the alternative method of blind puncture of the 
abscess, the attempt to introduce a drain into a collapsed sac through 
traumatized and cedematous cerebral tissue, the tumblings m the 



Fig 593 — Drainage of temporo-sphenoidal abscess by marsupialization 

dark, the uncertainty whether the tube was really in the abscess or 
Vying against its outer wall, more plunges with the sinus forceps which 
might this time penetrate both the inner and outer sides of the capsule, 
a last dubious insertion of the tube — and the choice of procedure is 
not in doubt Since the drainage-tube must be left in for at least a 
month, it is as well not to push the tube in as far as it wall go , so 
long a tube will delay healing Half way is far enough There may 
be difficulty in fixing the tube, in \iew of the long time that it must 
stay The best method is to suture it to a piece of dastoplast fastened 
across the wound Adson and King ad\ocatcd the introduction of 
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gauze strips as well as the tube, to be removed, one by one, over a 
period of ten days , it is doubtful whether there is any special virtue 
m this Such bactericides as are proving their usefulness should be 
administered 

After-care. — These cases do best if they are not dressed too often 
(Macewen) It is important that the dressings be done by the surgeon 
himself , this is a duty that he cannot delegate to others It is 
sufficient if the wound is dressed every four or five days A built-up 
dressing, made by encircling the wound with rolled wool, prevents 
pressure on the tube A piece of guttapercha tissue over the tube 
end prevents the discharge from crusting too much and occluding it 
(Cairns) An excellent plan is that of W Cone, who has found that a 
lumbar puncture done at the time of the dressing causes the abscess 
cavity to open up very fully to inspection if dressed in a good light 
The drainage-tube can be removed the cavity sucked out, and the 
tube reinserted by the surgeon who can clearly sec into the depths 
At the end of three weeks, if all is going well the stitches holding 
the tube may be cut The drain will be pushed out as the cavity heals 
As the wound granulates, a cerebral fungus will form , sometimes this 
tends to protrude and may interfere with drainage If drainage has 
been good the cause of an increasing fungus is either a second abscess 
or encephalitis Tor the latter the correct treatment is to cut down 
fluid intake and to perform lumbar punctures once or twice a day 
The lumbar puncture needle may be left in place for two or three hours 
if the patient is co operative enough By this means a fungus can be 
kept m control further aid being obtained by intravenous hypertonic 
solutions if need be Lumbar puncture should not be persisted with 
unless it is clearly doing good, either in relieving symptoms or causing 
the temporary recession of the fungus If the withdrawal of cerebro- 
spinal fluid upsets the patient, further punctures should not be made 

Complications. — The chief causes of failure are two (1) a misplaced 
tube leading to inadequate drainage the surgeon must never be 
satisfied unless he has actually seen the inside of the abscess and has 
watched the tube enter, (2) encephalitis, which was more common 
after the discarded method of blind approach If the abscess has 
been of fair size with a reasonably distinct wall, encephalitis of any 
importance is rare and unless it reaches the ventricle, is not really 
dangerous Meningitis by cortical spread is not so common, as has 
been believed In my view it arises by deep spread of infection 
around the abscess, setting up an ependymitis of the ventricle Its 
probability is less the neater the approach to the abscess and the 
cleaner the drainage The brain always plugs the opening in the 
dura and seals the superficial meningeal spaces 

Excision of Chromc Abscesses 

The work of Cairns in this country and Clovis Vincent in France 
has demonstrated the possibility of removing some abscesses en masse 



CHRONIC BRAIN ABSCESS 


1271 


as if the> were tumours after m iking an osteoplastic flap A specimen 
successfully rcmov ed by me from the temporal lobe is seen in Fig 600 
Such an extirpation gives an ideal result m the right case but it 
cannot be done for recent abscesses Vincent recommends turning a 
bone flap and palpating the abscess wall with a blunt nosed ven 
tncular cannula The suitability of the abscess for enucleation can be 
gauged by the feel of its wall If it is already very tough when first 
encountered it should not be penetrated but the dura opened and the 
abscess enucleated after uncapping it by removing a large piece of 
cortex from over it If on the other hand its wall is thin the abscess 
should be punctured and the pus withdrawn Nothing more is done 
at that time the bone flap is replaced after removing its base for a 
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F g 600 — Chion c abscess of cerebrum successfully removed intact 

decompression and the shin sutured As Dandy pointed out some 
years ago aspiration ale ne may be sufficient to cure an abscess but 
it cannot be relied upon to do so If after a temporary improvement 
increasing pain and drowsiness appear again the abscess should be 
tapped once more Its capsule becomes more resisting as time passes 
until a point is reached when it has become safe to remove it whole 
in one unepened piece Such a time may not arrive for weeks or 
even months and the plan may have to be abandoned because the 
abscess refills so fast and so often that open drainage is clearly the 
only recourse 

The chronic abscess is a special problem of its own Its sympto 
matology is that of a tumour rather than of an infective process 
Commonly its contents are sterile several recoveries are on record 
where the abscess has been burst whilst it was being removed but a 
word of warning must be given If the abscess wall does not separate 
easil} from the surrounding brain the abscess is not read} for removal 
in this waj Further enucleation should never be attempted if there 
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is a septic wound on the scalp, i e if there have been earlier attempts 
to cure it by drainage or if there are the external granulating wounds 
of operations on the sinusitis which is the cause of the trouble 

The ideal treatment (bone flap enucleation) is most often applicable 
to chronic frontal abscesses following suppuration in the frontal or 
ethmoidal sinuses Here it is not uncommon for the abscess to be 
already thick-walled before it is discovered It is notorious that 
abscesses m this situation do badly by drainage alone 

Difficulties.— The first difficulty especially if the abscess is frontal, 
will be to find it, for the surgeon may not be certain whether it is on 
the right or left Ventriculography should then be done There is no 
special contra indication to this step in brain abscess , the risk of the 
abscess bursting into the ventricle because of alterations in tension is 
small The value of injecting a small quantity of thorotrast into the 
abscess, so that its site and relations can be accurately gauged, has 
been mentioned above 

Operations for cerebellar abscess. — Whilst acute or subacute cere- 
bellar septic encephahtides are common, chronic cerebellar abscesses 
also occur and can be mistaken for cerebellar tumours Naturally, 
subtentorial rapidly expanding lesions call attention to themselves so 
unmistakably that long delays through ignorance or design are not 
often possible None the less, encapsulation is not infrequent and the 
common presence of papillcedema suggests that these can often be 
moderately benign lesions Surgically, in some cases the abscess can 
be exposed from in front of the sigmoid bend of the smus, but not in 
brachy cephalic skulls, for there is not enough room however freely 
bone is chiselled away from the back of the petro mastoid junction 
towards the internal auditory meatus Pus may perhaps be located 
and the abscess collapsed by this route in any type of head, but it is 
usually impossible to place a tube correctly into the abscess in the 
modem way, and imperfect drainage accounts for the considerablv 
higher mortality of the cerebellar abscess as compared with the 
temporal The more posterior route should be adopted , it is the 
method of choice though otologists are still shy of it Given a well 
localized collection of pus it should do almost as well subtentomlly 
as elsewhere if it is properlv drained 

In cerebellar abscess a horizontal incision is earned backwards for 
two inches from the wound of the mastoid exenteration It should 
be parallel with the lateral smus and below it The attachments of 
the sterno mastoid and nuchal muscles are dissected off the bone over 
as wide an area as possible The bone behind the sigmoid bend of 
the lateral sinus is removed after drilling A puncture is made m the 
dura a good centimetre behind the smus (it does not matter whether 
this is fully uncovered or not, but its posterior edge should be clearly 
visible) A fine brain cannula is passed inwards and forwards, directed 
towards the junction of the outer and middle third of the petrous 
bone At a depth of a centimetre or more the abscess should be 
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encountered If not, the cannula is advanced deeper It may enter 
a large collection of cerebro-spinal fluid on the back of the petrous 
bone indicating that the case is one of " otitic meningitis ' (C P 
Symonds, A A McConnel), and no abscess will be found But when 
outspoken cerebellar signs are present an abscess the wall of which 
can be recognized as a definite resistance is alway s present Its depth 
should be noted After opening the dura full) the abscess should be 
exposed, and drained exactly as described for a temporal abscess 
except that its capsule cannot be sutured to the dura If it is very deep 
it cannot be uncapped properly The best plan then is to give up the 
idea of introducing a tube and to puncture the abscess and aspirate 
it completely , repeating the puncture every second or third day 
There may well be misgivings as to the prognosis but this procedure 
is better than to attempt to force a dram into a collapsed abscess , 
many such an attempt has ended with the tube lying outside the 
abscess wall It is important to make a large opening in the abscess 
and to hold the tear open whilst the tube is pushed home Difficulties 
m technique ought not to present insuperable obstacles to the operator 
who knows the ideal at which he is aiming If no more than a puncture 
can be done, the injection of 2 c c of thorotrast is very helpful, for 
X-ray films may indicate a better approach or confirm the wisdom of 
plain puncture and aspiration as the better plan 

Difficulties — The sufferer from an intracranial abscess occasional!) 
stops breathing before the pressure exerted by the collection can be 
relieved This danger was recognized by the early fathers of otology , 
was known to occur more often with cerebellar than other abscesses, 
and was m all likelihood contributed to by their methods of anesthesia 
An immediate puncture of the abscess will enable natural breathing to 
start again The operation on the abscess must at once be proceeded 
with The danger of respiratory failure means that intratracheal 
anesthesia is always indicated The difficulties of getting a satis- 
factory exposure of the abscess ha\e been already mentioned I have 
usually been able to excise the overlying cerebellar tissue and to insert 
drains under vision, but without marsupialization 

CRANIAL DEFECTS, CEREBRAL SCARS, AND EPILEPSY 

The surgery of cranial defects is almost exclusively concerned with 
traumatic cases Congenital malformations are rarely suitable for 
surgery, being so often associated with disabling mental deficiency 
The indications for operation on traumatic cases are two (a) epilepsy , 
which may be focal (Jacksonian) in type or more often generalized, 
and (6) fixed pain, especially troublesome on exertion and stooping, 
and worse when a considerable area of dura has been lost as well No 
wound which has taken weeks to heal should be repaired until at least 
a y ear has elapsed Pain and tenderness that the surgeon may consider 
to be caused by the existence of the defect may easily be due to slight 
infection in the bone and scar 
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A deficiency m the bone is not per sc a reason for operation The 
belief that fits are produced by defects in the calvarium is almost as 
widespread as the idea that they commonly originate from spicules of 
bone pressing on the bram The pendent notion that the fits will 
cease after the simple removal of the hypothetical spicule is equally 
common and untrue Even a slight knowledge of the history of the 
surgery of traumatic epilepsy suffices to remind us that Victor Horslcv 
always, from his first case onwards, excised the cortical scar beneath 
a bony depression If, indeed there had been no cerebral scar there 
w ould have been no fits It can be laid dow n as an axiom tint epilepsv 
can rarely be cured by an operation on the bone alone When, for 
some valid reason, operation has been decided upon the skull and 
dura should be repaired at the same time Should there have been 
no deep injury and so small a depression that it can be removed with 
a trephine, the reconstitution of the skull can be effected by the 
substitution of a disc of the same size taken from the tibia (Tig GOJ) 
The majority of cases requiring plastic repair have been the subject of 
severe local injury, with the dura torn and the brain injured to some 
depth This state requires a more formidable procedure Unquestion- 
ably the best material for the repair of the defect is bone Mam 
malleable metals have found their advocates the more jirccious, such 
as gold, platinum, and silver having the more tahsmamc properties 
The results, however of the simple tibial graft ire the best of all, as 
Trotter claimed 20 \ears ago Rib or costal cartilage can be used 
successful rib is better than cartilage but it is no more easy to 
handle than the tibial graft The skull itself is a good source if the 
defect is no more than r » cm across The operation described below 
is for an old open depressed fracture of the frontal bone, treated 
originally by debridement and bone removal we will imagine the 
patient to be subject to generalized fits 

* Technique. — Since the cerebral scar must be remov cd, it is necessary 
to turn down a bone flap with the deficiency at its centre (It would 
not be necessary to do this if the closure is made simplv for the restora- 
tion of the normal intracranial dv namics ) The scalp and bone flaps 
must be reflected separately , because the attachments of the edges of 
the bone defect must be dissected from the skin and dura If there 
has been a compound depressed fracture followed by sepsis, the 
cutaneous scar may be paper-thin and attached to the brain It 
should be excised at a preliminary sitting, otherwise it may be so 
devitalised, bv the raising of the skin flaj>, that it soon breaks down 
and mars the result Such a preliminary is not necessary if there is 
at the site of injurv only a narrow linear «car The flap having been 
turned down, the deficiency in the dura occupies the centre of the 
field , it is filled by a sclerotic brain scar The dura is opened around 
it, leaving a narrow frill attach cel, and, by extending the dural incision 
the cortex can be fully examined and stimulated, when neces'arv, 
with the thvrotrone to venfv the position of the motor cortex The 
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corDcal scar is then full} excised The extirpation must not encroach 
on the motor area for, although a superficial excision is permissible in 
experienced hands a deep removal that cuts the projection fibres 
■would lead to a lasting paraljsis Scamng usuall} extends into the 
cerebral mass for an inch or more around the surface scar so that 
wide removal is called for When there has been a penetrating wound 
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there is a considerable admixture of fibrous tissue after contusion 
the scar is less fibrotic and more glial In these scar excisions the 
removal is to be earned as deep as the \ entncle for two reasons 
(1) the scar often reaches almost to the \ entncle and max pull out a 
traction diverticulum {this is well shown b) pneumograms which arc 
useful m these cases) and (2) the filling* of the gap b) cerebro spinal 
fluid is thought to make the re formation of a dense scar less hkel) 

To complete the operation a piece of fascia lata from the thigh is 
taken to close the hole m the dura left b) the excision of the meningo 
cerebral scar conglomerate its careful suture in place prexents the 
leakage of cerebro spinal fluid and gixes the grafts something firm to 
rest upon The bone flap is replaced the edges of the onginal traumatic 
opening being freshened to accept the bone graft This is cut with a 
hand saw from the tibia it saxes time if an assistant does this whilst 
the cortical operation is proceeding The graft can be cut up into 
lengths xxhich side by side will close a considerable defect The 
trabecula; and marroxx adhering to the deep surface of the graft are 
removed xvith nibbling forceps so that onlj compact bone and penos 
teum are left The periosteum is useful to take stitches to hold the 
grafts in place (see Fig G01) The edges of the graft must make good 
contact xxith the raxved edges of the defect Ixo dram is used but the 
wound must be care full) inspected daily for effusions The most rigid 
asepsis is necessar) during this long operation Smaller defects (and 
ver> large ones suggest stupidlx radical bone remoxal at the onginal 
operation) can be closed b\ taking a section of outer table and diploc 
buf the w armest advocate of this technique C C Coleman has reccntlx 
declared against the use of calvenum because follow ups haxe indicated 
absorption Tantalum plates and modern plastic material-* «uch as 
acrxlic resin are noxx in fax our 

Complications — The only important complications anse from 
(1) morbidity in thin scars that hax e not been dealt xxith b) prehminar) 
excision or (2) frank sepsis because the operation has been done too 
soon All epileptic patients must continue xxith sedative drugs for 
long periods after operation In a simpler case than the foregoing it 
would suffice if the bone repair alone xxere done but as has been 
remarked that alone is rarel) necessar) 



CHAPTER XXVIII 

OPERATIONS ON THE EAR 

By SYDNEY R. SCOTT 
Tur ear consists of three parts — 

( 1 ) External auricle and external auditory meatus 
(n) Middle Eustachian tube, tympanum and mastoid cell 
svstem 

(ui) Internal lab\ nnth, with the auditory nerv e 
THE EXTERNAL EAR 

The auricle or pinna owes its shape to a curved flat, ndged frame- 
work of fibro cartilage covered with perichondrium and skin It is 
attached by a tubular prolongation of cartilage to the tv mpanic plate 
of the temporal bone The central concavo-convex portion, known 
as the concha, rests closely against the external surface of the mastoid 

Displacement of the auricle is caused by inflammatory oedema of 
tissues between concha and mastoid, which mav be due to mastoiditis 
or furunculosis Congenital defects sometimes call for plastic opera- 
tions Deformities from injury are common m boxers and football 
plav ers, and may also be caused by frost bite 

The lobe of the ear is devoid of cartilage and, being easily pierced, is 
often used for adornment 

The external auditory meatus — This is a curved cylindrical 
air passage, circular or elliptical in section, and 1$ inches m length, 
leading from the concha to the tyunpamc dnim membrane The walls 
of the outer half or two thirds are cartilaginous and flexible , so an 
observer can straighten the canal to inspect the drum membrane 
through a speculum Unless the auricle be drawn upwards, back 
wards, and outwards, the axis of the speculum is apt to be directed 
to the postero superior wall of the meatus, and the drum membrane 
is not clearly seen When using the modem electric aunscope 
observers should make sure that they are straightening the canal, 
and must not introduce an pnnecessanly small speculum too far and 
so cause pain In the outer half of the external meatus the skin 
contains numerous glands which secrete cerumen or wax, variable in 
amount and consistency Excess of wax and cutaneous epithelium 
is apt to obstruct the passage, causing deafness It is possible that 
cerumen m the auditory canal is obnoxious to insects Mothers and 
nurses should not try with a twisted towel to remove wax from infants' 
ears which are rarely obstructed if left alone In later life, accumula- 
tions should be removed only by a synnge or by an instrument, and 
the latter only' m expert hands The external auditory meatus is 
usually' narrowest at the cartilaginous and bony junction (the isthmus) 
r omgn bodies, animate and inanimate, may be impacted here, and if 
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forced further in towards the drum membrane are more difficult to 
remove The possibility of irreparable injury to the drum membrane 
can be avoided only by extreme care with the aid of suitable instru- 
ments and good illumination 

The proximity of the temporo mandibular joint and the parotid 
gland to the anterior meatal wall accounts for the pam and swelling 
in the meatus associated with some cases of arthritis or parotiditis 
Compound fractures and displacement of the tympanic plate, with or 
without damage to the tympanic membrane sometimes result from 
blows on the mandible, e g in motor collisions A parotid abscess ma\ 
open spontaneously through the anterior meatal wall and discharge 
into the meatus 

Atresta or absence of the meatus may be congenital, and is usuallv 
accompanied by abnormal development of the auricle Stenosis may 
result from scalds or burns for this reason celluloid noise protectors 
for gunners are now forbidden Exostoses and hyperostoses cause 
stenosis of the bony meatus 

I Furuncle in the External Auditor* Meatus 

Furunculosis of the external ear is due to infection, by the staphy - 
lococcus pyogenes aureus of the cutaneous follicles of the outer half 
or cartilaginous part of the external auditory canal, with resulting 
inflammation which usually leads to suppuration and central sloughing, 
or to localized abscess-formation with surrounding cellulitis and 
lymphatic gland invasion It is important to distinguish the inflam- 
matory conditions due to furunculosis from those due to otitis media 
and mastoiditis In otitis media redness and swelling arc confined 
to the drum membrane and deep meatus Swelling due to mastoid 
periostitis is not accompanied by any swelling of the pre-auncular 
glands though they are sometimes affected in tuberculosis of the 
temporal bone 

Some furuncles are insignificant and superficial, and no operation is 
required others are deep seated, and the pus is slow to come to the 
surface They are often multiple, or bilateral, or tend to run in 
sequence The local manifestation in the external auditory meatus, 
or on the pinna, is frequently associated with boils elsewhere, or a 
sty e on the ey e lid 

The surgeon should ascertain whether there is a focal source of 
infection e g py orrhcea alveolans, a dental abscess, chronic tonsillitis, 
or rhinitis 

Indications for incision — While some boils resolve rapidly, with 
or without general treatment, others are more troublesome, and call 
for incision to reliev e tension and to drain the pus or local effusion, or 
remove a slough The operation is seldom indicated before the fourth 
day By this time the auricle and meatal walls may be excessively 
tender and painful , the neighbouring tissues and ly mphatic glands 
are apt to become swollen, (Edematous and tender One or more of 
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three groups of lymphatic glands may be affected the pre auricular 
the mframeatal and the superficial mastoid glands 

The anesthetic — A general anesthetic e g nitrous oxide gas is 
necessary for all deeper-seated boils and when tenderness is marked 
local anaesthesia e g ethyl chloride spray 
suffices only for very superficial furuncles 

Local preparation — The pinna is cleansed 
with ether or alcohol 

Instruments Short small sharp pointed 
knife small curette probe with wool and Fig 602 —Fenestrated aural 
pure carbolic acid or picnc acid solution speculum, 

fenestrated aural speculum (Tig 602) fore 

head head light The instruments are sterilized and arranged in the usual 
way and sterilized towels are placed about the patient s head and 
shoulder 

A culture tube should be ready tor bacteriological 1 m estigation and the 
preparation of an autogenous vaccine if required e g m case of recurrence 

For this small operation the patient may be seated m a suitable 
(e g dental) chair or recumbent in bed if an operating table is not 
available 

Incision — As soon as the patient is anaesthetized the speculum is 
inserted with the fenestrum towards the centre of the furuncle and a 
free incision is made deep enough to let out pus The curette (Fig G03) 
is quickl) inserted and the slough remo\ ed The excavation is s\\ abbed 



Fig 603 — Aural curette 


out with carbolized wool and the parts are cleansed A small strip 
of gauze (plain or c) arnde) saturated with gl) cenn is loosely introduced 
into the meatus co\ ered with a dressing and lightly bandaged 

After-treatment — The dressing is changed dail) When there is 
much pam or cellulitis fomentations mij be applied but should be 
discontinued as soon as possible Insufflation with boric acid powder 
or instillations of spirit drops are in man) cases preferable to warm 
aqueous applications 

The surgeon will find that sometimes meatal furunculosis simulates 
mistoiditis He should general!) ha\e no difficulty in distinguishing 
these conditions but mistakes ha\ e been made ’ 

Results — A succession of furuncles may prove a long and trying 
complaint Attention is necessary to the general health the diet 
should be generous the surroundings h) giemc and a complete change 
of air may be necessaiy It is well to try a course of autogenous 
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vaccines , and intramuscular medication such as collosol manganese 
(Crookes) 1 5 to 3 c c , repeated three or four times at intervals of three 
or four days, also claims a tnal The elimination of possible focal 
infection in connection with infected tonsils and decayed or devitalized 
teeth is also important 

, THE MIDDLE EAR 

The middle ear comprises the tympanum Eustachian tube mastoid 
and adjacent air cells and is developed from the first branchial cleft 

Anatomical Considerations 

The normal drum membrane is a thin flexible disc which lies in an 
inclined plane and can be best recognized by the characteristic wheel- 
spoke appearance of the handle and short process of the malleus seen 
m the upper half of the membrane The handle is directed downwards 
and backwards to the umbo or centre At the upper anterior end of 
the handle the short process projects outwards like a small cone, 
which is more prominent when the drum membrane is " indrawn ’ (or 
really “ in pressed by the excess of external atmospheric pressure) 
m obstruction of the Eustachian tube The cone becomes lU defined 
m acute otitis media when the drum membrane is inflamed and the 
short process becomes unrecognizable if the membrane be infiltrated 
and bulging 

In front of the umbo m the normal drum membrane, the light is 
reflected to the ey e from a triangular area often erroneously described 
as “ the cone of light (The true cone is the short process ) This 
misnamed cone of light is inconstant for it maj be replaced either 
by a small circular or b> a crescentnc lustrous area according to 
different degrees of inclination of the drum membrane m relation to 
the axis of the meatal canal 

The extreme upper section of the drum membrane is sometimes lax 
and translucent — pars flaccida or Shrapnell’s membrane Some- 
times white circular opaque plaques are seen in the membrane either 
in front of or behind the malleus These opacities may be due to past 
inflammation but also occur without known cause 

The appearance of diseased or injured drum membranes is extremely 
\ anable , there may be perforations, granulations, or scar tissue 
Discharge epithelial debris, and wax must be removed before 
attempting to interpret the otoscopic appearances 

The Eustachian tube leads through the lateral will of the naso- 
pharynx close behind the posterior nares upwards, outwards, and 
backwards into the tympanum The pharyngeal part of the tube is 
2-2£ cm long, and is smooth and flexible, haxing a fold of cartilage 
forming its roof and inner wall The tympanic portion of the 
Eustachian tube is a bony canal 1-2 cm long The osseous part of 
the tube develops from the cleft between three parts of the temporal 
bone which are un united at birth the anterior crus of the twnprmc 
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ring and the postenor margin of the glenoid fossa of the squamous 
part of the temporal bone external!} and the literal will of the 
carotid canal in the petrous bone mesnlly In early infancy the 
tympanic nng broadens laterally into a trough Its anterior wall 
expands becoming the vaginal plate to complete the glenoid fossa 
The three bones eventually fuse to form the osseous Eustachian canal 
The walls of the pharyngeal portion are in contact with each other 
except when separated by action of the palato pharyngeal muscles 
during deglutition when the tube is opened momentarily Through 
the efficient mechanism of the tube the air pressure is maintained level 
within the tympanum despite changes of atmospheric pressure outside 
Motoring in mountainous districts ski ing and flying make great 
demands on the regulative mechanism of the Eusfacluan tube owing 
to the rapid changes of altitude and of barometric pressure Caisson 
workers and miners are, for similar reasons especially liable to painful 
and disagreeable symptoms the Eustachian tubes failing to function 
normally during exposure to rapid changes of air pressure Such 
symptoms include pam in the ear headaches deafness and, especially 
when the disability is unilateral staggering, vertigo and vomiting 
These disturbances arise quite apart from oxygen want or increased 
blood oxygen 

The mucosa lining the Eustachian tube is columnar ciliated The 
cilia ” thrash towards the pharyngeal end Obstruction in the 
Eustachian tube is commonly associated with " colds in the head,” 
adenoids and pharyngitis, and is due to the hypenemia or oedema of 
the mucous membrane 

When swallowing fails to regulate the air-pressure through the 
Eustachian tube, one of three other methods may be adopted 
(1) The mouth and nostrils are kept closed while the patient forces 
the air from the lungs into the bulging cheeks and into the tympanum 
(Valsalva s and Eustachius s method) (2) The patient fills his cheeks 
with air, and keeps the lips tightly closed as he occludes one nostril 
with the finger, while the nozzle of a Pohtzer s bag is inserted into the 
other nostril The bag is suddenly compressed to drive more air into 
the nose and phary nx, and force open the Eustachian tube (Pohtzer’s 
method) Alternatively the patient may swallow a mouthful of 
water instead of bulging the cheeks, the Pohtzer bag being compressed 
as the phary ngeal muscles contract Methods 1 and 2 are especially 
useful ift children, and much of Pohtzer s early renow n was attained 
through the remarkable success of method 2 

(8) The modem method is by' catheterization which in pre-Listenan 
days was undoubtedly dangerous, and is usually unacceptable without 
local anesthesia Catheterization is preferable for diagnostic as well 
as for therapeutic purposes An auscultatory rubber tube with ear 
pieces enables the observer to detect when air enters the patient's 
tympanum through the Eustachian tube The catheter should be 
passed along the floor of the nose as far as the entrance to the 
Eustachian tube, preferably after the preliminary application of a 
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local anaesthetic to prevent palatal muscle spasm which often defeats 
the attempt The correct interpretation of different sounds produced 
by inflation can be made only after trial and experience Sometimes 
the sounds resembles those of the mucous riles heard in the respirator; 
passages Other sounds are of air moving the tympanic membrane 
and escaping through a perforation which must be distinguished from 
the feeble sounds of air forced against the pharyngeal wall Care 
must be taken not to make a false passage with a catheter and cause 
surgical emphysema of the pharynx soft palate or neck 

The tympanum is the air chamber in the middle ear cleft between 
the ty mpaiuc membrane and the internal ear It is a narrow irregular 
cuboidal space with six walls Anteriorly it opens forwards and 
downwards into the Eustachian tube and postero superiorly leads 
upwards and backwards to the mastoid antrum Inflammatory 
processes m the tympanum due to infection via the Eustachian tube 
are common causes of deafness and discharging ears The lateral 
wall of the tympanum is formed chiefly by the tympanic membrane 
but partly by the bone adjacent to the tympanic ring Timely 
incision of the membrane is necessary to dram inflammatory exudation 
from the ty mpanum eg in cases of otitis media and diminishes the 
liability to chrome disease and permanent deafness The roof of the 
tympanum or tegmen is a thin plate of bone which forms a small 
part of the floor of the middle cranial cavity Through this plate 
infection m the tympanum is able to penetrate the cranial cavity 
leading to meningitis or to abscess in the adjacent temporo sphenoidal 
lobe The floor of the tympanum covers the jugular bulb and through 
this floor infection sometimes extends directly into the jugular vem 
causing septicrenna 

The inner or mesial wall of the tympanum is formed by the ports 
of the cochlea and vestibule of the labyrinth An elevation or 
promontory faces the drum membrane and is formed bv the first 
whorl of the cochlea On the mesial wall behind the promontory is 
a depression bisected by a ridge of the tw o small fossa: thus formed 
the upper called the pelvis ovalis lodges the stapes the foot plate of 
which fits the oval window of the vestibule of the labyrinth and is 
maintained in position by means of an annular ligament which 
normally permits slight mobility The lower fossa or fossula rotunda 
lies opposite the low er or postero inferior part of the drum membrane 
and is important because its anterior wall is formed by the membrana 
rotunda which separates the fluid of the cochlea from the air of the 
tympanum The function of hearing is affected by the condition 
of the membrane of the round window as well as by the mobility or 
fixation of the stapes fixation may result from disease e g otosclerosis 
Knowledge of the position and relation of the stapes is necessary to 
avoid its accidental displacement particularly during operations on 
the middle ear Dislocation of the stapes is a cause of post operative 
labyrinthitis 
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Lying in tilt inner wall of the tympanum is the bon} canal of 
Fallopius through winch runs the facial nerve The canal curves 
from abovt the stapes downwards entering the posterior tympanic 
wall and ending lower down at the stylo mastoid foramen Fracture 
of the temporal bone and inflammation of the middle ear are common 
causes of facial paralysis There is also danger of injury to the nerve 
during operations on the ear 

The three auditory ossicles — malleus incus and stapes — form a 
jointed flexible arch connecting the tympanic membrane with the 
labyrinth The incus (Fig 604 C) supplies the middle of the arch 
forming ball and socket joints 
with the malleus (/l) and with 
the stapes (B) It pivots on 
the end of a short arm which 
rests on the floor of the aditus 

(C) 1 e the canal which leads 
from the tympanum to the 
antrum The ossicular chain is 
like a lever of the first order 
with a median fulcrum There 
are two intrinsic muscles acting 
in opposition the tensor tym 
pam attached to the malleus 

(D) and the stapedius to the 

stapes (£) Acting together 
they control the rigidity of 
the ossicular chain the tension 
of the tympanic membrane and 
also the footplate of the stapes 
urid thus varv the tpnsion of Fig 604 —The auditory ossicles 

ana mus vary me tension 01 A lta ucus b s«»pe» c incus d Tmsortjmpa 1 

the membrana rotunda through L s,1 P cd us 

the perilymph of vestibule and 

cochlea Chronic suppuration in the middle ear sooner or later leads 
to destruction of the ossicles The meudo stapedial joint and the 
incus are generally the first to be destroyed 

Otitis Media 

Acute otitis media is an infection of the mucosa lining the middle 
ear by organisms (pneumococci streptococci or staphylococci) which 
invade the cavity from the naso phary nx An inflammatory process 
is initiated resulting m exudation of the products of suppuration into 
the normal air spaces of the ty mpanum (Tig G05 ) The infection 
may be localized or may be diffused throughout the mastoid antrum 
and accessory cells in the petrous bone 

The surgical principles for dealing with infectiv e material should be 
applied in all cases of otitis media without delay A free incision is 
made into the tympanic cavity dtv iding the bulging membrane from 
edge to edge It is quite contrary to the elementary principles of 
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treatment to wait for the ear to discharge spontaneously If possible 
the incision should be made in less than t\\ enty four hours from the 
onset Delay m providing earl\ and free drainage for infective in- 
flammation in the middle ear is responsible for many of the cases of 
permanent deafness resulting from scarlet fever measles and influenza 
Children often fail to draw special attention to the ears, though 
one or both may be acutely infected and may be the actual 'cause of 
grave general symptoms The sudden appearance of otorrhcea or the 
discovery of a superficial mastoid abscess, may be the first sign of 
otitis media This serious condition can he overlooked unless a 6aiV\ 



Fig 605 — Oblique vertical section of external and middle ear 

1 External auditory meatus z maitc d process 3 tympanic cavity 4 Eustach an tut e 

inspection of the drum membranes be made m all patients, especiaTh 
children, with infections of the upper air passages associated with an 
exanthematous fever (including typhoid), or with pneumonia, though 
there may be nothing to direct special attention to the ear The greater 
the resistance to examination the more important it is to inspect the 
drum, and to be prepared to perform my nngotomv 
The notion prevalent, not only with the laity , that incision of the 
tympamc membrane causes permanent deafness is erroneous On the 
contrary, this procedure will more often prevent deafnes* after otitis 
media, and hastens recovery 

Indications for mvrrngotomy.— There is generalli more or less pain 
or discomfort, with some deafness in the affected ear, though some 
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times the pain lasts onlv a few hours and is followed by a sensation of 
numbness in the region of the ear The tympanic membrane is 
bulging, rarely flat , it is red, or blue or white With the head in 
dined fore ards or backwards the fluid in the tympanum is rarely 
seen A bulla containing dark fluid sometimes obscures the landmarks 
A bulging drum may have a curious speckled white appearance, due 
to the stretching apart of the mosaic like areas of epithelial scales 

When water\ , bloodstained serous fluid spontaneously discharges 
from a bulla on the ty mpanic membrane incision into the ty mpanum 
will still be necessary 

Anesthetic. — A general anaesthetic should be given nitrous oxide 
or evipan is best for adults and children while ethyl chloride is 
especially suitable for infants 

Instruments — Only three arc essential a mvnngotome (Fig 606 B) — 
straight, bayonet shaped or angular according to choice (a fine sharp tenu 



Fig 606, A — Small aural probe (Hunter Tod s pattern) 
Fig 606, B — Myringotome 


tome can be used in emergencies) an aural speculum— the largest the 
meatus comfortably admits a frontal mirror or head hmp 

Preparation. — The instruments should be sterilized by boiling 
The operation can be done without moving the patient out of bed, 
but an operating table, if close at hand mav be more convenient 
The patient may be seated m a chair if the general condition permits 
The skm of the ear is cleansed w ith ether or alcohol but it is undesirable 
and quite unnecessary, to syringe the meatus w ith antiseptics or to 
apply iodine to the drum 

The incision — The surgeon should introduce the speculum adjust 
the patient’s head and .the light, and, having removed any wa\ or 
epithelial debris, should decide on the precise line of incision and make 
a clean cut across that part of the drum membrane which bulges If 
the landmarks are definable the incision should be behind the handle 
of the malleus The surgeon must take care not to thrust the point 
of the knife against the incus or stapes, or to penetrate so deepk that 
he might puncture a high thin walled jugular bulb which is rarely 
associated with bony dehiscence of the t\ mpanic floor 

One incision should suffice Multiple incisions imperil the hearing 
If, later, the question of a second incision is raised, it will only be 
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because pain or pyrexia persists and in that case there will probably 
be additional reasons for opening the mastoid rather thin hccntini 
the drum membrane 

Dangers —In practice the dangers arc negligible though dislocation 
of the stapes, also hemorrhage from a high thin walled innilar bulb 
have occurred 

After-treatment — Immediateh after the incision an aseptic dressing 
(no meatal plugging) is laid on and when consciousness returns a hot 
fomentation is applied The patient mij assume an} desired position 
except the dorsal decubitus change of posture tends to aid drainage 
Lying on either side with the face turned half-down is advoenttd on 
hypothetical grounds For insomnia a sedathe such as aspirin or 
morphia should be given 

Attention must be paid to the general health an 1 infection 
of the upper air passages which preceded the otiti 1 i surgeon 

should always bear in mind the possibilitv / I umoma the 

early recognition of which ma\ be difficult 

The local after treatment consists man I i j l>ing hot fomtn 

tations After a da> or two an anti j t r i irntant lotion at the 
patient s temperature or (sa\ ) 1 (II 1 i i id to sjrmgt the car, as 
discharge becomes less blood staintd mil more muco purulent 

In from one to two weeks the discharge and pain should have quite 
or almost ceased Tinch pulverized dr> bone acid powder ma\ then 
be insufflated Continuance of discharge in and after the third week 
should be a cause of some apprehension and vigilance 

Inflation of the ear mi} be commenced when the pam lias subsided 
and should be repeated from time to time as long as discharge is 
present and until air re-enters the t\mpanic cavitv during deglutition 
If otorrhcea persists it ma} be accounted for b} the condition of the 
nose and naso-phar} n\ 

Mvstoid Oper vno\s 

Surgical anatom} — The mastoid process is bare!} distinguishable 
at birth but develops rapidl} during the first jear Contnrv to the 
statement* that cells do not develop before puhertv fuller experience, 
shows that they mav be present even before the end of the first }car 
On the other hand the> mi} never develop even at pubtrtv In 
80 per cent of normal adult tenoral bones there are no cells in the 
mastoid process be}ond the antrum and in 80 j>er cent the mastoid 
process from base to apex consists of nothing but hrge thin vvilltd 
cells In some cases the cells extend bevond the limits of the mastoid 
process inv ailing the Toot of the 7>goma or the adjacent occipital and 
panetal bones even to the apex of the petrous bone Tins vinabli 
pneumatization accounts for the occasional infection in the apex of 
the petrous bone around the carotid canal Iwnoth the ««im!imar 

• « Diuritn o( th« R » i »iv! Sj< jl C<T'I " I" Jtn'rwf) 
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ganglion Sometimes cells envelop the bony labyrinth (Figs 607 * 
G08 ) 

Tins chapter is concerned with the orthodox mastoid operations 
but it is well to bear m mind that modifici 
tions are sometimes necessary to gain access 
to cells more remotely placed Such a 
modification is Ramadier s operation through 
the carotid canal Severe otitis media in 
volving the extensively pneumatized tern 
poral bone presents features which differ 
from those due to otitis media in acellular 
mastoids In the former case abundant 
otorrhcea and tenderness over the whole of 
the mastoid and particularly near the apex 
are frequent while the patient with a non 
cellular mastoid is less likely to have profuse 
discharge or apical tenderness Operations on the mastoid performed 
for mastoiditis m the acute stages nearly always reveal veiy cellular 
mastoids while in those operations necessary in chronic otitis media 
the absence of a cellular system m the mastoid process is notable 
Two explanations have to be considered Does the absence of cells 
imply that the chronic disease has led to new bone formation which 
has displaced the cells believed to be previously present 3 Or is it not 
more probable that the non cellular mastoid in chronic otitis media 
has always been non cellular > The disease may have become chronic 
because there was no urgent indication for drainage in its early stages 

Relations of the mastoid antrum and cells — The antrum and cells are 
behind the tympanun and external auditory meatus A depression on 



Fig 607 — Right temporal 
bone in early infancy show 
ing tympanic ring Outer 
wall of antrum has been 
removed 

1 Antrum sq aiwi * port on 
3 ouillcui -I tyinp n c ring 



A B 

F g 60S — Vertical sections of mastoid process to show (a) acellular and (b) 
partially cellular varieties 
a it la oil 1 evert al plane n in anlero posterior pla c 


the outer surface of the bone of the mastoid immediately above and 
behind the meatus (that is the area of the supramcatal triangle of 
Miccw «_n) is a safe surface guide to the antrum The distance from Ur* 

VOL it — 9 
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mastoid do not necessanlv imply periostitis beneath The application 
of a blister or leeches causes superficial swelling anj tenderness an 1 
these measures however beneficial the} ma} Ime been considered in 
tlte past confuse the issue and are therefore not now recommended 
On the other hand the lymphatic glands superficial to the mastoi 1 
vcvxy be infected from mastoiditis or from a furuncle or from an 
eruption in the scalp either of which maj co exist w ith otitis media 

(i) Macewen s type of mastoid tis The post auricular grooi e w hen 
compared with that of the opposite ear often shows early evidence 
of swelling The auncle ma} be displaced forwards and downwards 
owing to the conchal cartilage becoming separated from the os phnum 
of the mastoid by the inflammatory effusion both in mastoiditis and 
in furunculosis It is not necessary in ca cs of mastoiditis to wait 
until superficial fluctuation is elicited 

(8) Zygomatic type of mastoid tis The periosteal effusion ma} take 
an upward course leading to a swelling beneath the scalp imme hatch 
aboye the ear and spreading alon" the zygoma When this condition 
is encountered for the first time the surgeon ma} fail to realize it as 
a complication of otitis media Recent literature contains numerous 
examples of this indication of mastoiditis 

(9) Bezold s type of mastoid tis — Pus may find itswa} spontaneously 
from apical mastoid cells into the digastric grooye and so into the 
connectiye tissue of the neck beneath the sterno mastoid muscle it 
may travel downward penetrating the upper cervical region causing 
ngidit} of the sterno mastoid with swelling and tenderness beneath 
this muscle about the level of the transverse process of the atlas 
yertebra The abscess may \er} rarel} open into the sheath of the 
sterno mastoid and ma} point aboye the clavicle Or it ma} burrow 
forw ards as a retro pharyngeal abscess 

(10) Severe giddiness with acute otitis media or the onset of facial 
paralysis is generall} an indication that the surgeon should prej art 
to open the mastoid 

(11) Persistent otorrhcea with the patient well anJ attending to his 
affairs In this group the surgeon mij hav e to consider w hethcr the 
mastoid operation is essential or not The otitis media may have been 
recognized early and treated bv incision within a few days or the 
patient may not ha\ e been seen until the ear had begun to discharge 
spontaneously The discharge seems to be quite free there is no pain 
or discomfort no pvrexia only a certain degree of deafness little 
or no tinnitus but the discharge does not stop All actiye rhinitis has 
ceased there are no adenoids or infected tonsils and the possibility 
of maxillary or sphenoidal sinus suppuration can be outruled * Still 
the otorrhcea continues though the patient feels well It may go on 
for three four si\ weeks six months nine months or even two \etr> 
or longer w ithout any senous disturbance of health or comfort How 

•teodxeo 8Kon.no. h naul-« a * inl« 1 

o\ ei ooVtd « lt« sought »s » tuuli y 
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long ought the surgeon to w ait > What should he do ? There is no 
polypus only a small perforation which oozts steadilv and persistently 
The application of suction (Siegle s speculum) may draw out a bead of 
pus the discharge at first a little less re appears but does not 
cease 

It should be borne in mind that persistent painless otorrbcea 
originating in adults especially when approaching or beyond middle 
agt. is rarely accompanied b\ those external signs of mastoid disease 



Fig 610 — i Masto d wound retractor 2 cross handled 
curette 3 periosteal elevator 4 gouge 

with which we arc familiar in children and voung people The danger 
ofalarmmgU rapid on«ct of labvnnth infection often quickly followed 
by meningitis is too familiar to those who ha\e much experience of 
this disease 

There is no definite time limit b\ which to judge ho \ long painless 
suppurative otitis media may continue but if luh. wider treatment 
there is no further sign of the discharge diminishing the time for 
operation has arm etl 

Attempts to ax oid the mastoid operation by total excision of the 
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tympanic membrane and extraction of the ossicles are strongly dis 
approved in acute otitis media because liearin" is irrevocably an 1 
unnecessarily destroy ed the dangers of labyrinthitis xn\ fatal 
meningitis are greater than m the simple mastoid operation and 
the ossiculectomy may prove futile either not curing the discharge 
or onlv curing it at the pnce of lost hearing 

Preparation — The patient is prepared as for any other major 
operation The hair is shaved from the region to be dealt with and 
the skin cleansed with ether and alcohol W hen tenderness is marked 
and the patient timid or the general con lit ion grave the surgical 
toilet of the head can be deferred until an-esthesia has been induced 

The anssthetic — The choice may be left v\ ith the anxsthetist w ho 
will judge by age the state of the bronchi and lungs and the general 
condition He should allow at least half to three quarters of an hour 
for the operation on one ear A preliminary injection of atropine is 
ad\ 1 sable 

Instruments — The special instruments required are a periosteal elev ator 
a wound retractor gouges (various) a hammer curettes bone forceps i 
lead light awd a myruvgotoms set ^figs G10 




F g 612 —Bone n bbl ng forceps 


Position A convenient position is for the patient to be oil the back 
with the face turned away from the side to be operated upon The 
surgeon stands by the patient s shoulder on the Side to be operate l 
upon The anesthetist is at the opposite side of the table to the 
surgeon The chief assistant stands at the head of the table 
Technique of Schwartzc’s operation —A curved incision is made 
through the skm behind the pinna beginning at Us upper attach 
ment to the scalp (Tig CIS ) One which cun cs back semicircuhrh 
nearkv as far as the hairy margin and terminates just behind tlu aj tx 
of the mastoid will prove more generally useful than one limited to t! 
postauncular groove The surgeon then detaches and reflect, th 
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Fig 613 — Incisions for mastoid operat ons etc 
I I For Schwartzs a drad cal niasloM operations 2 2 extrn on for lateral sinus thrombo sand cerebellar 
abscess 3 3 extension for t n poro-spbeno dal abscess An incision following one of the dotted 1 ties does 
not g wo such a (too exposure 

integuments forwards to expose freelv the whole mastoid area Three 
or four \ cssels may need the application of arters forceps 
In the upper part the aponeurosis of the temporal muscle is exposed 
(Tig 014) but should not be opened unless invohed in suppuration 
The periosteum of the os planum of the mastoid must be divided with 



t Tempo al mnscle 2 suprameatal fossa 3 posterior » irtace of pfnna 
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the knife and detached forwards and upwards with the raspatory In 
the lower part the attachment of the tendinous fibres of the sterno- 
mastoid to the periosteum of the mastoid should be severed with the 
scalpel This latter procedure should be carefully and thoroughly 
accomplished to prevent fragments and chips of bone adhering to the 
stemo mastoid, as they are apt to necrose and interfere with subsequent 
healing 1 

The fibre cartilaginous meatus is not detached from the bony 
meatus unless the posterior wall of the osseous meatus is to be 
removed 

The self retaining retractor is now inserted (Fig 610) 



1 Teraporil muscle 1 operation cavity 3 antrum 4 pinna 

Ha\ing thus displaced the whole outer surface of the mastoid with 
the suprameatal spine and fossa the operator looks out for an} 
superficial granulations or pus or sinus m the bony cortex Thin 
layers at bone are chipped aw ay Kith gauge and hammer, beginning 
say halfway between apex and base, working radially upwards and 
forwards towards the suprameatal fossa (Macewen's triangle) (Fig 
615) As the cavity deepens the chips are taken successively from 
the outer and low er edge of the cut bone the w hole cortex from the 
tip of the mastoid and behind it is removed upwards forwards, and in 
wards towards the antrum as the chief objective Whether containing 
free pus or only sw ollen mucosa, each cell must be ablated and its w alb- 
levelled dow n Having dealt w ith the apical cells the operator may 
discover a chain of cells extending downwards from the antrum or 
backwards below the lex el of the sigmoid sinus or another chain more 
directly backwards above the level of the sigmoid sinus towards the 
petro squamo parietal sutures Again, he maj find other cells leading 
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forwards m the roof of the osseous meatus and ev en into the root of 
the 7\goma all must be opened up and obliterated {Fig fib) 
Opening the v ertical chain of cells from the antrum ma) in some cases 
lead the surgeon to expose the facial nerve 
The dura mater or the sigmoid sinus is likely to be exposed No * 
harm will be done if care is taken to avoid even superficial abrasions 
of the dura It is often w ell to expose the dura deliberately for thus 



F«g 616 — Schwa rtae s operat on fourth stage open ng the mastoid cells 
(To refr tners « Tig 615) 

an unsuspected extradural abscess is sometimes discovered In this 
event tilt surrounding bone is cut away mort freely until the limits 
of the abscess and a ring of healthy dura are laid bare To do tlus 
special narrow bone forceps may be useful (rig F17 ) If the wall 
of the sigmoid sinus appears to be thickened or discoloured it must be 
scrutinized with care for there is always the possibility of sinus 
infection even without the classical symptoms Apart from the 



F g 617 — Narrow bone n bbl ng forceps 


external appearance the surgeon will consider the general condition 
of the patient regarding p\ rexia as well as the duration of the disease 
before he decides whether to explore the interior of the sinus at once 
or to await further clinical developments 
Effectual drainage of the antrum and tvmpamim has now been 
provided and it is unnecessary to sever the tympanic ring unless the 
simple operation is deliberately to be corn erted into the radical 
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In removing the outer antral wall special care may be necessary not 
to disturb the poise of the incus It is unwise to introduce a seeker 
into the aditus or even forcibly to syringe into the antrum lor it is 
easy thus to dislocate the incus and should it be dislodged the hearing 
is permanently affected 

When an electro motor suction apparatus is employed to facilitate 
removal of blood during the operation the incus and even the malleus 
may be removed by suction if the suction tube is unintentionally 
inserted into the aditus * 

The retractor is now removed and the small vessels are ligatured 

To close the wound completely is a method ad\ocated by feu 
surgeons* and not recommended here although some cases have been 
satisfactorily treated m this manner It is better to suture the upper 
part and insert drainage tubes at the low er end Tw o or three small 
tubes lying parallel are more comfortable than one large tube and 
appear to be equally efficient Only when a peri sinus abscess has been 
discovered should the wound be left more w idely open the opposing 
surfaces can then be kept apart by introducing rubber strips This is 
much more efficient and comfortable than gauze plugging 

The skin in the area operated upon and the hair at the back of the 
head are freed from any adherent bloodclot and dry dressings wool 
and bandage are applied If the first dressing be besmeared with 
sterilized vaseline or saturated with glycerin its removal next day 
is greatly facilitated The patient is then returned to bed 

After treatment — The patient should lie on the healthy side and 
a nurse should remain by him in case of vomiting Pam occurs if 
the head is so placed that the stemo mastoid on the side operated 
upon is extended To relax the muscle the face is turned to the 
opposite shoulder and the head raised on a pillow to incline the operated 
region tow ards the stemo clavicular joint of its ow n side When the 
operation has been performed on both sides the patient lies on one side 
until consciousness returns He then is normally most comfortable on 
his back with a pillow to flex the neck and so relax both sterno mastoid 
muscles 

An early purgative a diet suitable to the appetite cleanliness of the 
mouth a four hourly w atch on the temperature and pulse possibly an 
initial sedative— such is the routine in every case The surgeon must 
keep a continuous lookout for all signs suggestive of systemic or local 
intracranial infection the possibility of w hich should never be abso 
lutely dismissed He must also expect to meet certain cases which 
develop acute cellulitis of the w ound area after the infected mastoid 
cells have been evacuated and occasionally erysipelas 

Local treatment —For a few days severe pam may be caused by 
movements of the head but such pam can be prev ented by avoiding 
active contraction or passive stretching of the stemo mastoid muscle 
on the affected side The patient should not raise the head unaided 

•e* The la e Clarence B ake based on the la e pro/ IWsted < observations. 
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Nurses who move the patient should support the head and shoulders 
together, keeping the head and neck flexed forwards with the chin 
inclined towards the shoulder of the unaffected side As a rule, the 
dressings need not be removed for several days Nevertheless, to 
change the first dressing in 21 or 30 hours makes the patient more 
comfortable " When both mastouls have been operated upon, it is 
easier to carry out dressings painlessly, with the patient sitting up and 
facing downwards, to relax both sterno-mastoid muscles The second 
dressing can often be left on for two or three days, When there is no 
cellulitis the sutures are left for five or six days Probably no more 
pus will be seen in the meatus, only a little dry blood This can be 
left for a time , the meatus need not be syringed unless pus is present 

The tubes mav be loosened about the fourth day One is removed 
at a time cleansed, boiled and returned carefully into the track from 
which it was removed No useful purpose is served by forcibly 
s\ ringing up the tubes or tracks and trying to make the fluid come 
out of the meatus or go into the nose 1 

When the tubes appear to be pushed out they can be shortened 
gradually Generally one tube should reach to the antrum as long as 
mental otorrlicea persists 

Secondary suture of an unclosed wound —After the temperature 
has been normal for a fortnight the surgeon may close a wound 
which has broken down or been intentionally packed to keep it open 
up to this stage 

In patients weakened bv infection, with tissues fragile and feeble 
in reparative pow er, and particularly in children, a delay of four or six 
weeks may be allowed before undertaking the secondary closure of 
the wound, and then it should only be done if healing is far from 
complete or to correct disfigurement 

If in spite of a satisfactory mastoid operation, otorrlicea should 
persist for some weeks the surgeon must seek and remove the cause 
A simple mastoid should not be prematurely converted into a radical 
mastoid operation , it may be better to prolong the mastoid antral 
drainage (l c not to remove the antral drainage tube before the meatal 
otorrlicea ceases), seek and deal with any possible cause of infection 
in the nose and pharynx, and pay careful regard to the general health 
Post-aural tube drainage was maintained for nearly twelve months in 
one patient with entirely satisfactory results During this period the 
original wound was re explored, and no cause for failure discovered 
apart from chronic rhinitis (non sinusitic) The alternative was to 
consider conversion to a radical mastoid operation (see below) which 
was avoided by the prolonged post aural drainage The drum 
membrane healed, and hearing became normal Postoperative 
persistence of discharge is sometimes due to infection of a pneumatized 
apex of the petrous bone, that is, to infected cells in front of the 
cochlea, or to penlabynntlnne cells— conditions which present special 
problems to the surgeon 
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The Radical Mastoid Operation 
Essentially the so called radical or complete mastoid operation is 
an extension of Schw artze s procedure It includes resection of the 
outer attic wall and removal of the malleus incus an'd tympanic 
membrane or of the remains of these structures which ha\e escaped 
destruction by disease or injury (Stacke) 

As a sound general rule the radical operation is only justifiable in 
place of Schw artze s when other means of arresting suppuration in the 
tympanum including the operations for overcoming infection of nose 
nasal sinuses and naso pharynx and tonsillectomy ha\ e failed or are 
not indicated and when useful hearing is already permanently lost 
In acute or recent otitis media it is not right to perform the radical 
operation m preference to Schu artze s unless there is unmislalable 
objective evidence that the labyrinth is invaded and that the patient s 
life is m imminent jeopardy 


f 


F g 618 — Ep tympano masto d opera! on first stage 

Cases of otitis media with infection of the sigmoid sinus hue 
recovered completely after Schw artze s operation and drainage of the 
sigmoid sinus without recourse to the radical operation A child with 
tuberculosis of the lateral sinus recovered with no recurrence of 
tuberculosis or of middle ear disease The perforation of the tvmpanic 
membrane healed and hearing was little short of normal which would 
have been impossible had the radical operation been performed 
Similarly satisfactory results are repeatedly encountered in cases of 
recurrent and prolonged suppuration It is also possible to avoid 
the radical mastoid operation m acute otitis media complicated by 
brain abscess and certain forms of leptomeningitis provided the 
mastoid and abscess are drained 




Fig 619 •— Epitympano mastoid operation second stage. 

Second stage . exposure and removal of osseous meatal wall. — The 
self retaining retractor is opened out as the cuto cartilaginous meatus 
is detached The chief assistant with gauze strips or small wool 
swabs, absorbs an) blood which obscures the osseous meatus and 
the operator remotes the posterior wall with gouge and hammer in 



Fig 620 — Epitympano mastoid operation, third stage 
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order to display the bony bridge which arches o\er the upper attach 
ment of the tj mpanic membrane A rectangular seeker mav be passed 
from above over the bndge into the aditus and attic to enable the 
surgeon to determine the dimensions of the outer attic wall 
Third stage removal of outer wall of attic —This can be removed 
with three cuts with the gouge A small shallow gouge is selected 

(Fig 610 4) The first cut is parallel with the tympanic ring the 

second and third are respectively in front of and behind the malleus 
and almost radial to the tympanic ring These three cuts should 
isolate a small wedge shaped fragment of bone which is picked out 
with forceps The aditus and attic now in view are exposed more 



freely by chipping away surrounding ledges and overhanging bone 
The surgeon will cut only what he can see and this will depen 1 con 
siderably upon his assistants control of the oozing which otherwise 
w ould obscure the field 4n electro motor suction apparatus is 
sometimes of great serv ice m clearing the field of blood 

It is at this stage that the facial nerve is especially endangered and 
the greatest care must be taken to avoid injuring it 

Fourth stage removal of ossicles etc — The incus and malleus or 
their remains are picked out with forceps With a small curette the 
operator removes the bloodclot granulations and cholcsteatomatoiis 
epithelial dgbns which may be present and m doing so must beware 
of damage especiallj to the facial nerv e the stapes the jugular bulb 
and the internal carotid arterj These four structures have been 
injured at various times Fatal leptomeningitis following operations 
on the tympanum has been caused bj dislocation of the stapes and 
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labyrinthitis and it is an important rule never to curette towards the 
inner tympanic wall 

In two out of three cases of nry chronic middle-ear disease which 
come to operation no incus can be discovered and the head of the 
malleus is then generally eroded Not very rarely the malleus has 
completely disappeared In these cases of diseased ossicles the surgeon 
has no cause for regret at having performed the radical operation but 
it occasionally happens that the incus and malleus after extraction 
are found to be absolutely normal m themselves though surrounded 
by granulations or swollen mucosa As- there appear to be no \ cry 
certain means of distinguishing these cases a conservative course is 
recommended for it will generally be a cause for misgiving when the 
surgeon finds that the ossicles and their articulations are unaffected 
He should feel concerned that nothing short of their removal had 
enabled him to discover the absence of destructive osteitis or arthritis 
and it is certainly worth the closest attention to seek some definite 
evidence of ossicular destruction before evposing or removing the 
auditory ossicles or running the risk of breaking an intact ossicular 
chain To this end the hearing test with Bezold Cdelmann or similar 
forks is of practical value The radical mastoid operation is contra 
indicated when hearing is retained for low tones 1 e below 86 and r 5 
double vibrations per second 

In a case open to doubt ev en where hearing is very defective it is 
certainly permissible to watch the effect of Schwartzes operation 
before advising conversion to the epitympamc operation or to the 
radical operation Where tympanic suppuration persists in spite 
of satisfactory mastoid drainage and freedom of the nose and pharynx 
from infection and when hearing is beyond hope of recovery the 
surgeon can seldom advocate conservation of the tympanum 

Tigs 618 621 illustrate the principal stages of the epitympano 
mastoid operation which is applicable to cases of chronic disease of 
the antral region unassociated with gross destruction of the drum 
membrane and ossicles 

Fifth stage plastic stage and provision for drainage — Whereas the 
cavity formed in Schwartze s operation is drained through the primary 
si in incision some modified system ol drainage is introduced in the 
radical mastoid operation 

In the radical operation without intracranial involvement complete 
closure of the postaural incision is now the rule though this was not 
so formerly As Ballance pointed out m his original paper over forty 
years ago it is an advantage to divide the posterior meital wall an 1 
throw the mastoid and tympanic cavities and external meatus into one 
common compartment 

This enlargement of the meatus is in no sense an essential part of 
the Radical operation though almost universally practised A similar 
procedure — namely section of the posterior meatal wall with consc 
quent expansion of the meatus— can be applied to Schwartzes opera 
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tion as introduced b\ kuster and adopted bj other aural surgeons 
(e g Heath s operation) . 

Section of the meatal wall and formation of a flap of shin which 
is turned aside is an e\pedient to render the mastoid operation cat it\ 
accessible to inspection from the external auditor} meatus it also 
hastens the grow th of epithelium lining the cavitv It is ob\ ions that 
no flap can be fashioned from the meatus or concha alone to clothe the 
entire tympano mastoid cavit\ an up or dow n turned flap wall cot er 
onl> a portion of the surface of the operation cat ltv the rest must 
heal bt second intention— the formation of granulations followed b\ 
epidermatization often a slow process unless «ktn grafts be applied 
(*ce p 1308) 

The meato conchal flap — It matters little whether the meato-conchal 
flap be turned upw ards or dow nw ards Much depends on the size and 
shape of the mastoid cat it} which has been made 

The up turned flap — The blade of the narrow scalpel is introduced 
into the meatus cutting edge "dow nw ards and an incision is carried 
through the skin along the floor as far outw ards as the concha it then 
sweeps upwards across the concha as far as the crus of the helix abote 
the meatus The size of the new formed meatus depends upon how 
far the incision is earned m\o the concha and crus Lsualh J m 
behind and concentric w ith the postenor margin of the meatus will giv e 
a sufficient^ large opening without producing an unsightly enlarge 
ment Care should be taken to prevent stenosis which sometimes 
results from remo\ mg too little cartilage from the concha 

The section forms a meatal flap of skin and cartilage the latter being 
dissected out and detached while the pinna is held forwards Onl} 
skin need be preser\ed and this should be thin so as to hesmoothh 
against the roof of the operation cavitx A catgut suture or two is 
sometimes necessar} to secure the outer comer of the flap m position 
Branches of the postauncular arter} are divided and will generall} 
require ligaturing 

The dou,n turned flap — Instead of dividing the floor of the meatus 
the surgeon ma) make the incision along the roof thence into the 
concha and downwards to the lower outlet of the meatus The skin 
flap is freed from the fibro cartilage as before and the thin la}er ol skin 
turned downwards instead of upwards No suture is required and 
sometimes the postauncular artery is avoided 

Some surgeons prefer to make the incision along the postenor meatal 
wall with a T incision in the concha two narrow flaps are then 
up and down turned The dec ice appears to be devoid of an} 
essential advantage 

Thiersch skm grafts —It was to hasten and complete this ep! 
dermatization that BaUance introduced the application of Thiersch 
shin grafts for cases o! radical mastoid operation * A period o< ten 
dajs or so was allowed to elapse between the radical operation and 

• Tnas 3 / 1 Citr See Le*4 1900 Ixx* 3 
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the application of the graft, which is, now introduced as a routine at 
tile time of the radical operation 
Coulra-tndicahons to graft — Should some intracranial complication, 
such as extradural abscess lateral sinus infection or brain abscess, be 
discovered, or the labyrinth be involved, the application of the graft 
is usually omitted or postponed 

7 ccltmqvc of T hursch grafts (see also p 1G8S} — The skm graft for the 
mastoid is usually' taken w ith a razor from the inner surface of the thigh 
or from the upper extremity The razor should have a straight edge 
The graft should be about 8 in by 2 in and free from ' button holes ’ 
Different methods have been emplo\ed to spread the graft after in- 
troducing it into the mastoid cav lty Ballance s method is v\ ell known , 
he employed a suction apparatus, aspirating the blood which separates 
the graft from the granulation surface Other surgeons prefer to 
manipulate the graft in position with forceps and directors, and 
apply small pledgets to keep it temporarily in place Some employ a 
pleated gauze strip, or w ick of coarse cotton strands, on which the graft 
is spread, and the plug is introduced into the cavity cn bloc The 
narrowest single layer ribbon gauze or wick of cotton strands should be 
impregnated w ith Bipp paste to av oid the feetor otherw isc associated 
with skin grafts m radical mastoid operation cavities An undoubted 
advantage of Bipped cotton wicks is that they can, with care be 
withdrawn one by one, so as to avoid pain in after dressings The 
postaural incision is then closed with three or four separate fishing gut 
or catgut sutures, or Michel clips Dry dressings arc applied and 
secured with a narrow 2 m occipito frontal bandage 

The graft is. of course, quite uncalled for in Scliw artze’s operation, 
where postaural tube drainage is emploved without section or enlarge- 
ment of the meatus, and it is hardly required in Kuster s operation for 
acute otitis media., but when a meato conchal flap Ins been cut, as in 
Kuster’s modification of Schwartzes operation for chrome disease, a 
graft may be applied 

After-treatment. — Absolute uniformity m after treatment cannot 
be expected Vaselined dressings are painlessly removed 
The outer dressing may be removed in tw enty four hours, and a 
little of the packing loosened and w ltlidraw n Each day three or four 
inches, more or less of packing, or several cotton strands are with- 
drawn, until by the end of the fifth or sixth day — possibly sooner — all 
packing has been removed from the cavity No fresh packing is 
introduced dunng the first ten days 
In the second w eek there is generally more discharge than in the first 
and it is then often advisable to syringe the cavity morning and evening 
with normal saline Care is necessary to sge that the fluid is approxi- 
mately at the body temperature because after the radical operation 
the labyTinth is more exposed to thermal changes, with consequent 
giddiness, and often sickness and faintness 

By the third week all shreds of skm graft have generally been 



1801 


OPERATIONS ON THE EAR 

\\ ashed away or removed, but there may be granulations here an 1 there, 
1 1 the latter become \ cry soft and (edematous, it is sometimes advisable 
to insert ribbon gauze packing, changing it daily If the granulations 
arc exuberant at the cut edge of the concha or of the meatal incision 
the application of chromic acid, fused on a silver probe, is recommended 
to present stenosis of the newly-formed meatus 

Ihe ultimate success of an operation often depends upon the care 
with which the surgeon controls the overgrowth of granulation tissue 
Only too frequently a patient on whom a mastoid operation has been 
perfectly performed has been lost sight of until the whole cavity has 
become filled with granulations and synechia., all because precautions 
to limit the growth of redundant granulations during the first few 
weeks were omitted 

The patient can usually be allowed up b\ the tilth day. and miv 
go out of doors in suitable climates after the twelfth day Hospital 
patients usually become out-patients in the third week With 
regular syringing the cavity generallv heals completely in six to eight 
weeks In a very few exceptional cases cavities have become drv 
within two weeks, and have remaincJ dry and healed perfect!). On 
the other hand, some cases are vtrv intractable, and cpitheliali/aiion 
is incomplete even after several months, even though all cells and 
caries have been eradicated Such cases raise a suspicion of overlooked 
foci of infection, the most frequent being some form of postnasal 
catarrh, perhaps an obscure sphenoidal-sinus infection 

It is interesting to observe the effect on suppuration in the ear of 
freeing the nose and pharvnx from infection, and the surgeon should 
constantly' keep the upper air-passages under his observation if he is 
successful!) to counter persistent aural discharges after mastoid 
operations He will be vu'C for instance- to take a common example 
—to reverse the former practice of postponing the removal of the 
tonsils till the ear ceases to discharge, except in cases of emergency. 


OPERATION ON THE INTRACRANIAL SINUSES FOR 
INFECTIONS OF OTITIC ORIGIN 

The oj eration for infective thrombosis had been proposed, though 
not practised, in<>crman\ , and it was reserved to Sir \\ ilharn Arhuthnot 
Lane* and Sir ( liarlcs Ballancct some ten jears liter, to l* the first 
surgeons to operate successfully for tins condition In their 1 1 cases 
there were 9 recoveries the previous mortality having been practically* 
100 per cent The technique is now such that the destiny of the 
patient ma) be said to depend primarily upon the carlv and accurate 
recognition of the disease, and secondarily upon prompt and tinuly 
surgical intervention Physicians and medical practitioners calk'd to 
cases of acute or chronic ear disease are more than justified m thinking 
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of tiie probable implication of the intracranial sinuses the first moment 
the patient’s temperature runs high 

Pathological considerations — The folio ving classification comprises 
the usual and various complications which arise from mtra\enous 
infection due to otitis media 

(1) Septicremia, independent of thrombosis of the intracranial 

venous sinuses or internal jugular vein 

(2) Thrombosis of the sinuses and/or jugular vein — 

(n) With neither local intravenous nor systemic infection 

(6) With local but not systemic infection 

(c) With local and systemic infection e g 

Endocarditis 
Pneumonia 
Thoracic empyema 
Abdominal visceral infection 
Suppuratn e arthritis 

(d) With local infection and cerebellar abscess 

(c) With local infection leptomeningitis and encephalitis 

(/) With local infection and cavernous sinus thrombosis 

’Septicemia 4ND Sinus Thrombosis 

Although septicaemia occasionally occur* in acute otitis media 
without manifest signs of any T localized infections of the great \ enous 
channels, a more circumspect examination of the adjacent sinus and 
jugular bulb will sometimes reveal a localized area of cndophlebitis,* 
which certainly antedated the fatal systemic infection Generally a 
coagulum of cells and fibrin from the blood-stream forms and adheres 
to the inner wall of the smus at the seat of the attach Its function is 
evidently to form a barrier When this succeeds and organisms 
invade neither blood stream nor mural clot, the latter becomes organ- 
ized and blends with the sinus wall, and no clinical manifestations are 
observed If virulent organisms raid the blood stream before a 
thrombus forms, or portions of the infected thrombus become detached, 
the clinical picture of septicaemia at once begins Wien the adherent 
coagulum vigorously resists the attach, it is reinforced by more and 
more fibrin and cells hastily precipitated by the passing stream , the 
new clot adheres to and surrounds the first-line barrier, and as this 
yields to the infection so the thrombus grows and extends up and 
down and around the vessel-wall , at last the whole stream becomes 
bloched by this mass which may reach up to the longitudinal smus 
and down to the right chambers of the heart But before the venous 
channel is bloched to this extent, the first formed clot has completely 
succumbed, become disorganized, disintegrated into a necrotic .and 
purulent state , it is now yellowish green, with some particles quite 
black At this stage the clinical picture may still be one of a 
localized infection, severe as it is, with moderate remittent pyrexia 

* <<e ease of malignant endocarditis tallowm* streptococcal cutis media localized e idephlcbltis o( K.smcoJ 
sinus without thrombosis (\\ est and Scott s Operations of Aural Surgrr) p 1 SSI 
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Should the outer null of the sinus slough -mat and the numlent 

bewared 5 ‘’'i'W' 01 T 1 * , e \ termll > thc sjstenuc circulatmn mat 
be sat ed u ith the sacrifice of the t cnous channel alone 

But during the earlier stage of the process particles of infected fibrin 
ma 5 become detached and uhirled along in the blood stream settine 
up metastatic foci in heart or lungs or infecting the abdominal tasci ra 
and more remote parts of the bodt Then is it that the patient lias 
rigors with great intermissions of temperature and the mamfesta 
tions of metastasia may become more esident than thc original focus 
of infection Endocarditis pericarditis pneumonia thoracic empyema 






Fig 622 —Topography of middle ear cavity in relation to internal carotid artery 
lateral sinus and jugular vein 


abdominal signs closch resembling those of tvphoid fever or suppu 
rating arthritis ma\ predomtmte \ metastatic ab cess m the hr 1111 
maj complicate the clinical picture 

Apart from metastasia thc original infection within the sinus ma\ 
penetrate its inner wall causing a localized intradural or intracercbcll ir 
abscess Or the sepsis ma> spread either along tin tentorial u nous 
tributaries leading to widespread purulent pia arachnoiditis and 
encephalitis or alon & the petrosal tributaries implicating thi cavernous 
sinus the ophthalmic veins and the facial veins 

So long as the infection is confined to thc sigmoid sinus there is no 
characteristic symptom of its location but there is aluavs it least 
moderate p\rexta which is a danger signal in otiti medn It i* 
unnecessary rishv to watch until the temperature chart shows dull 
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excursions of 4-8° F often with rigors which have been general!} 
regarded as pathognomonic of sinus thrombosis For by this time 
the case is already one of infective metastasn or septic'emia 
Wien p>re\ia cannot be complete!} explained by some other disease 
than that of the ear the safest course is to expose the infcctiv e focus 
and adjacent sinus wall 

Having found the seat of infection the surgeon has two definite 
objectives before him 

(1) The removal of all septic matter m the bone and adjacent 

venous channel 

(2) Maintenance or establishment of permanent barriers betw cen 

that part of the venous channel imohed and the general 
systemic circulation 



Fig 623 —Lateral aspect of skull to show infraorb tal zygomatic plane (indicated by 
horizontal 1 ne Frankfort Line ) and relat on to lateral s nus the pos t on of which 
var es between the dotted 1 nes 


To achieve the latter it maj be necessary to ligature the internal 
jugular vein 

In the course of the mastoid operation for acute otitis media the 
disclosure of an unexpected extradural peristnus abscess immediate!} 
raises the suspicion of possible thrombosis 

If fhc pyrexia and general state of the patient can be e\pl lined b} 
the extradural abscess alone the surgeon is justified in w aiting for a 
dav or two before deciding whether or not to explore the sinus Red 
granulations on the sinus wall generally indicate a lively process, of 
local resistance but a dark or greenish hue indicates that the sinus 
wall should be laid open and explored without waiting for clinical 
evidence of sinus infection 

If the pvrexn does not recede witlun forty eight hours of the mastoid 
opention when granulations over the sinus wall have been seen even 
if there be no rigor the wound should lx re openci and the sinus 
re exposed and laid open bj incision with a scalpel or if then has been a 
rigor or two or sudden rise of temperature to 10 1° or 104° I alone it 
may be justifiable to explore and to tic the internal jugular vein in the 
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first place before proceeding to open the sinus the objects being ( 1 ) to 
confirm the diagnosis of thrombosis ( 2 ) to arrest particles of detached 
thrombus due to manipulation of the sinus 
Until considerable experience has been attained it is safer alw aj s 
to tie the vein In the complete absence of signs of systemic mctas 
tasia the operator need not tie the vein if the thrombus does not 
reach the jugular bulb Experience will help him to decide when he 
need not do *o but it is safe to say that he will not regret haung 
ligatured the vein v 

Technique of operation on the lateral sinus — The patient having 
been anaesthetized and the field of operation on the head and neck 
shaved and prepared with all customary aseptic precautions the 
operator stands on the side to be operated upon with his assistant at 
the end of the table and the anesthetist on the opposite side 

The mastoid operation is performed as described at p 1292 To 
expose the lateral sinus it is ncces 
sary to divide the scalp and pen 
cranium from the middle of the 
original mastoid incision back 
wards along the superior curved 
line of the occipital bone 
The squaino parieto mastoid 
Fig 624 —Sargent s T forceps sutures are exposed with the pen 

osteal separator bleeding from 
vessels in the scalp is arrested with Spencer Wells or with T forceps 
(Sargent s) (Fig 624) and the retractors introduced The bone 
can now be removed with 2 m gouge and hammer in thin flakes 
along the course of the lateral sinus and sigmoid smus When the 
dura mater is exposed the cranial opening is enlarged with bone cutting 
forceps (Fig 625) to expose two thirds of the lateral smus in a back 
ward direction and the superior genu inferior genu and transverse 
portions of the sigmoid smus are exposed towards the jugular foramen 
Before opening the smus it is advisable to anticipate bleeding and 
exert pressure on its outer wall by introducing Bipped gauze plugging 
between the adjacent unexposed portion of the smus and the occipital 
bone The smus having been prepared for exploration the thickened 
or discoloured part of the wall is cautiously incised using first a scalpel 
then scissors to open a length of the sinus The clot can be picked 
out with forceps in many cases in some it is removed onl> with the 
aid of a curette Suction w ith the electro motor pump is also effectiv t 
in removing pus debris and clot 

When the terminal part of the clot is w ithdraw n from the occipital 
end any blood escaping is much less than if prehminarj gauze plugging 
were omitted and is the more easily controlled by temponrj digital 
pressure When this is not adequate to stop the flow a small gauze 
strip must be introduced quickly on to or even into the sinus itself 
or a piece of muscle or a small fascial sheet can be applied to the 
smus w ound and packed in place w ith Bipped gauze or cotton w ick 
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The advantage of using Bipped gauze is that it can safety be left 
undisturbed for 7 or 8 days Hamiorrhage from the sinus above the 
clot being now under control, the entire outer wall of the sinus is 
excised with curved scissors asiar as its entrance to the jugular bulb 
Moderately free luemorrhage from the jugular end may be taken to 
indicate that the jugular bulb is not occluded 
Profuse bleeding from this end rarely occurs and is easily arrested 
by packing Should pus and debris be found to ooze up from the 
jugular end of the transverse smus the internal jugular vein must be 
exposed, ligatured, opened, and drained 

Ihe upper two-thirds of the mastoid wound over the lateral sinus 
may be sutured, allowing the ends of the Bipped packing to protrude 



The packing is gradually withdrawn inch by inch during the sub 
sequent eight days, when the last piece, which compressed the sinus, 
comes safely away Care is taken to pleat the gauze at the time of 
insertion, and to leave the end projecting in such a manner as shall 
ensure easy and painless removal It is not safe to remove the last 
piece of plugging before the eighth day 
Special points in ligaturing the internal jugular vein for sinus 
infections — The skin of the neck and upper front of the chest is 
prepared as for other operations, and a narrow sand-bag is placed 
beneath the lower part of the neck and shoulders The head wound 
is temporarily covered with dressings, and the internal jugular vein is 
exposed through an incision not less than three inches long, starting 
at the angle of the jaw and running parallel w ith the anterior border 
of the stemo-mastoid muscle In several cases a curved horizontal 
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incision about the level of the hyoid bone has grven ample access to 
the v em and has the adv antage of leav ing a less noticeable scar The 
internal jugular vein is traced upwards beneath the parotid gland and 
subsequently dou nuards tow ards the subclavian v ein when necessary 
Probably some enlarged lymphatic glands will be encountered before 
the vein can be found and they may hav e to be removed to isolate the 
vein Generally the largest tributary to the internal jugular is the 
common facial vein 

The internal jugular vein will often be found collapsed Two . 
ligatures are applied and the vein divided between them Its upper 
portion is freed towards the skull all tributaries being separated and 
ligatured en route If the vein feels thickened it may contain clot 
and must be handled with extreme care until securely ligatured on 
the cardiac side of the clot 

The cephalic end of the vein is opened and the clot extracted a 
small curette being introduced up the vein as high as the jugular bulb 
if necessary The vein itself may then serve as a drainage tube by 
being secured to the uppermost end of the skin incision as Alexander 
and Ballance advocated 

The cervical wound is now closed a drainage tube being provided 
at the lower or outer end and dressings applied to the neck 

The operation advocated by Grunerts who exposed the bulb in 
direct continuity with the transverse sinus and jugular vein is seldom 
justified 

The radical mastoid operation — No mention has been made of the 
radical mastoid operation in lateral sinus infection We are dealing 
with infective sinus thrombosis m primary acute otitis media There 
is so far no indication for destroying the tympanic structures and we 
are anticipating recovery of the patient w ith complete return of hearing 

The more frequent occurrence of infective thrombosis in the course 
of chrome otitis media will be referred to later but so far as the opera 
tions on the venous channels are concerned the procedure is the same 
in both cases the radical mastoid operation w ould be performed not 
because the venous sinus is involved but because of the changes 
w rough t in the ty mpanum by chronic disease 

INTERNAL EAR OPERATIONS ON THE LABYRINTH 

LABV RINTHIT1S 

Although operations on the labvrinth belong to a special branch of 
surgery it is important that the general surgeon should be familiar 
w ith the conditions for which they should or should not be undertaken 

Vertigo and vomiting in a patient suffering from otitis media whether 
acute or chronic should call for immediate m\ estigation to ascertain 
whether the giddiness is due to infective invasions of the labyrinth or 
merely to congestive pressure or other less important but common 
causes of temporary labyrinthine disturbances without actual invasion 
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or destruction of the internal ear itself The frequency and rapidity 
with which leptomeningitis follows infective labyrinthitis, and the 
knowledge that this form of meningitis can be prevented or arrested 
by immediate drainage of the labyrinth, are sufficient reasons for 
dwelling upon the great importance of early and accurate recognition 
of this complication of middle-ear disease 

When middle ear suppuration is present vertigo, reeling gait and 
t omtting, associated with nystagmus may be due, in order of frequency 

(1) to disturbances in labyrinthine function caused by pressure or con 
gestnc changes in the middle car, which interfere through the fenestra; 
with the labv rmth pressure without destroying the neuro epithelium 

(2) to infection and acute inflammation and consequent destruction of 
the labyrinthine neuro epithelium (panlabynntlutts) (3) to gradual 
destruction of the osseous labyrinth and formation of a fistula of the 
external semicircular canal (4) to cerebellar abscess 

In investigating such cases, after otitis media has been diagnosed, 



the surgeon decides whether panlaby rinthitis is present or not In 
panlabynnthitis the patient suffers from permanent absolute deafness 
as well as giddiness and nystagmus of prolonged but temporary 
duration Having made certain that the patient is absolutely' deaf on 
the affected side, the examiner must ascertain whether the vestibular 
labyrinth has lost its normal sensibility to stimulation by applying 
the caloric or thermal test (Tig 026) 

It is important to remember that there are other forms of vertigo 
and other causes of headache m car diseases besides actual infection 
of the labyrinth, and that the diagnosis of labyrinthine infection must 
not be made unless the caloric tests ha\e been carefully applied, and 
definite negative reactions obtained At the same time the surgeon 
must satisfy himself that polypi, granulations, and d£bns m the 
external or middle ear are not responsible for negative reactions by 
preventing the conduction of thermal influences to an intact laby rinth 
It is also most important to realize thht inequality of pressure m 
the tympanum 6f either side will, in certain circumstances, cause 
nystagmus and vertigo in subjects with normal labvnnths 
Acute otitis media is often accompanied in the initial stages by 
sensations of giddiness, and sometimes by spontaneous nystagmus, 
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but normal reactions are evoked by the calonr , * 

Diffuse labyrinthites -When the whole labyrinth ,s unaded 
be ° bSmab!e " hen * he 



Fig 627 — Vestibulotomy first stage 

I Inner will of antrum 2 Fallopian aqueduct 3 Boor of uuuln d-operation ca ity 4 ptK enor trail of 

osseous meatus S eaten al setmorcuU canal S fenestra ovaLs 7 promontory of cochlea 8. fossula 

rotunda The arrow ndicates an mag nar> line wh h crossesn succession the antrum eitemalsem areolar 

canal facial nerve feoestra ovalt cochlear protnon oryaoilFu tachian tube 

ey es jerk honzontall\ to and fro the movement ceasing in a few 
seconds to re-appear ev ery time the compression is re applied The 
fistula symptom ceases directly the membranous labyrinth becomes 
destroy ed 

Labyrinthine fistula which give nse to no special symptom* 
immediately before the operation may be unexpectedly discovered in 
the course of a mastoid operation and it is important to know whether 
the fistula should be opened up and explored or left alone \n\ 
unsuspected fistula discovered in the course of a radical mastoid 
operation should not be opened up unless the hearing and caloric 
tests yueld negative reactions 

Extirpation of the labyrinth — Partial or inferior vestibulotomy 
consists in opening the vestibule from the tvmpanum below the 
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geniculate ganglion of the facial nerve (Tig G27 ) Its object is to 
effect drainage of the cavity of the labyrinth and to remove the 
membranous contents The cochlea would be necessarily involved 
and no useful hearing be present 

The more complete or “ double ' vestibulotomy combines with inferior 
vestibulotomy a counter opening above and behind the second part of 
the facial nerve (Tig f>28 ) This counter-opening is made into the 
external semicircular canal either at the site of an existing fistula or 
else through an artificial opening made bv removing the ermnentia 
arcuata externa with the gouge and following along the external cm* 



of the semicircular canal into its ampulla , thence, bv working 
upwards, the ampulla of the superior semicircular canal is opened, 
and the angular projection of dense bone in the posterior part of the 
roof of the vestibule is chipped off There is great danger of injuring 
the facial nerve and to guard against this the surgeon must be 
absolutely familiar with its topography and accustomed to the use of 
Small gouges and hammer' A burr is not recommended In perform- 
ing these difficult operations he depends largely on uninterrupted 
illumination and careful and experienced assistance 7cis* operating 
lenses mav be useful m some cases 
Technique of operations on the labyrinth. (Sec Tig G29 ) Stage j 
— Tins consists of the radical mastoid operation 

Stage 2 consists m opening the vestibule below the facial nerve 
A email gouge is selected and inserted in the pelvis ovalis By repeated 
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slight taps, with a hammer the gouge is successively rotated, until the 
first crescentic cut is extended into a circle enclosing the whole of the 
outer wall of the \estibule below the geniculate ganglion of the facial 
nerve With the aid of seeker and curette the encircled fragment of 
bone is removed and the lowest whorl of the cochlea and floor of the 
vestibule are exposed and the f oramen rotundum is destroy ed 

Stage 3 In acute lab\nnthitis the membranous labyrinth often 
separates m one mass of mtenselv ’hyperzemic membranous tissue 
Bacteriologically it will be found to be swarming with streptococci or 
other organisms Unless it is intended to explore the internal auditory 
meatus it is not advisable to curette the antero internal wall of the 



Fig 629 — Lateral vertical section of temporal bone through tympanum to show 
relative position ol labyrinth » 

I Superior sem circular canal 2 posterior drtt^ 3 estemaLd to -4 \cM bulc ^5 cochlea 6 internal 

vestibule or the base of the modiolus of the cochlea though the 
internal meatus can be opened deliberately in certain cases to allow 
cerebro spinal fluid to escape { see below) 

Extirpation of the cochlea. —This operation is undertaken as an 
extension of vestibulotomy in cases of tuberculosis or of malignant 
disease The proximity of the internal carotid artery immediately 
beneath and m front of the outer coil of the cochlea must not be 
forgotten 

Leptomeningitis sfcoxdarx to Labi rixtmtis 
Leptomeningitis is the most fatal complication of otitis media 
Patients in whom pus in the labyrinth is o\erlooked often die of 
leptomeningitis and unless at the autopsy the labyrinth is deliberately 
examined, no one may be aware of this path of infection from the 
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tympanum fo the membranes of the brain Manx cases of basal 
meningitis have been proved to be due to purulent labyrinthitis 
The only special operations for leptomeningitis considered here are 
translabyrintliine drainage and repeated lumbar puncture 

Translabyrinthine drainage is limited in its application The 
actual onset of meningitis may be difficult to determine and the 
diagnosis of tins complication is not justifiei unless there are severe 
headache, head retraction, Kcmig s sign and the discovery, by lumbar 
puncture, of cerebro spinal fluid under excess pressure and hav mg 
abnormal constituents Where hbyrmtlutis is known to be present 
and meningitis suspected diagnostic lumbar puncture should be 
performed at oned If the fluid is obviously under excess pressure or 



Fig 630 — Fundus of internal auditory meatus viewed from cranial cavity, to show 
entrance to Fallopian aqueduct (1) for facial nerve above, and entrance foramina for 
fibres of Cochlear portion of auditory nerve below (z) 

turbul, translabyrinthine drainage is recommended Wien the 
labyrinth is infected the meninges arc especially exposed to the rapid 
extension of infection along the prolongation of the arachnoid sheath 
common to the 7tli and 8th nerves, which leads to the cisterna pontis 
close to the cornucopia of the 1th ventricle (Fig l>80) As soon as 
the infection mvadcs the canal of the internal meatus leptomeningitis 
has commenced It was to dram these spaces and meshes of the 
meninges, which are the earliest involved, that the translabyrinthine 
route was first designed and practised The recognition of the 
anatomical and pathological facts Jed to a trial of the operation, and 
the results have demonstrated its efficiency in suitably sclecfc 1 cases 
Unfortunately , the surgeon may not be called to see the patient until 
it is too late, and he may find the internal meatus already obstructed 
by swollen tissue at the pontocerebellar angle, so that the infected 
cerebro spinal fluid cannot escape In such cases the only’ measure of 
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slight taps with a hammer, the gouge is successively rotated until the 
first crescentic cut is extended into a circle enclosing the whole ol the 
outer wall of the vestibule below the geniculate ganglion of the facial 
nerve With the aid of seeker and curette the encircled fragment of 
bone is removed and the lowest whorl of the cochlea and floor of the 
vestibule are exposed and the 'oramen rotundum is destroyed 

Stage 3 — In acute labyrinthitis the membranous labyrinth often 
separates in one mass of intensely hyperamic membranous tissue 
Bactenologicallv it will be found to be swarming with streptococci or 
other organisms Unless it is intended to explore the internal auditory 
meatus it is not adv liable to curette the antero internal wall of the 



Fig 629 — Lateral vertical section of temporal bone through tympanum to show 
relative position ol labyrinth . 

1 Superior sem circular canal Z posterior ditto 1 external d to 4 vest bule 5 cochlea 6 internal 
jugular sc n 7 /ac al nerve 8 Eustach »n tube 9 internal carol d artcr) 

vestibule or the base of the modiolus of the cochlea though the 
internal meatus can be opened deliberately in certain cases to allow 
cerebro spinal fluid to escape (see below) 

Extirpation of the cochlea —This operation is undertaken as an 
extension of vestibulotomy in cases of tuberculosis or of malignant 
disease The proximity of the internal carotid arterv immeJiateh 
beneath and in front of the outer coil of the cochlea must not be 
forgotten 

Leptomeningitis secondary to Labyrinthitis 
Leptomeningitis is the most fatal complication of otitis media 
Patients in whom pus in the labyrinth is overlooked often die of 
leptomeningitis and unless at the autopsy the labynnth is deliberately 
examined no one may be aware of this path of infection from the 
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tympanum £o the membranes of the brain Many cases of basal 
meningitis have been proved to be due to purulent labyrinthitis 
'ihe only special operations for leptomeningitis considered here are 
translabyrinthme drainage and repeated lumbar puncture 

Translabyrinthine drainage is limited in its application Die 
actual onset of meningitis may be difficult to determine, and the 
diagnosis of this complication is not justified unless there are severe 
headache, head retraction, Kemig’s sign, and the discovery, by lumbar 
puncture, of cerebro-spinal fluid under excess pressure and having 
abnormal constituents Where labyrinthitis is known to be present 
and meningitis suspected, diagnostic lumbar puncture should be 
performed at once If the fluid is obviously under excess pressure or 



Fig 630 — Fundtis of internal auditory meatus viewed from cranial cavity, to show 
entrance to Fallopian aqueduct (l) for facial nerve above, and entrance foramina for 
fibres of cochlear portion of auditory nerve below (3) 

turbid, translabyrinthine drainage is recommended When the 
labyrinth is infected, the meninges are especially exposed to the rapid 
extension of infection a tong the prolongation of the arachnoid sheath, 
common to the 7th and 8th nerves, which leads to the cistcma pontis 
close to the cornucopia of the 4th ventricle (Fig (380 ) As soon as 
the infection invades the canal of the internal meatus leptomeningitis 
has commenced It was to dram these spaces and meshes of the 
meninges, winch are the earliest involved, that the translabyrinthine 
route was first designed and practised The recognition of the 
anatomical and pathological facts led to a trial of the operation, and 
the results have demonstrated its efficiency in suitably selected cases 
Unfortunately, the surgeon may' not be called to sec the patient until 
it is too late, and lie may find the internal meatus already obstructed 
by swollen tissue at the ponto-cerebellar angle, so that the infected 
cerebro-spinal fluid cannot escape In such cases the only measure of 
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practical value is lumbar puncture repeated even twelve eighteen, or 
twent} four hours according to the results and progress of the case 

In meningitis serosa the cerebro spinal fluid maj not appear to be 
turbid and no organisms may be isolated j et sudden death bj pressure 
on the rcspiraton, centre maj follow a verj short period of drowsiness 
or coma (less than one hour) If during the comatose state the pressure 
is relieved and its recurrence prevented the patient maj survive 
but where there is an accumulation of fluid in the lateral rcces» and 
in the cistema pontis which is locally infected repeated lumbar 
puncture alone will not arrest the extension of the infection to the 
neighbouring meninges The object of translab} nntlunc drainage is 
therefore to remove the local infection and release the cerebro spunl 
pressure hut its success depends on operating without delaj Where 
sjmptoms of meningitis have been present for manj dajs it will Ik, 
too much to expect a high percentage of recov eries from this operation 

Heroic measures to establish suboccipital drainage do not appear to 
hate been followed b} the much*desircd results in an\ single instance 
and the> are not therefore described in this article though it is quite 
justifiable to tap the posterior horn of the lateral v entriclc 

Lumbar puncture —In acute otitis media where an intracranial 
complication is suspected evploratorv lumbar puncture is frequent!} 
necessar} Fluid is withdrawn for bacteriological c}tological and 
chemical examination It is also important to ascertain whether the 
cerebro spinal fluid is under excessive jiressure or not 

W hen the cerebro spinal fluid appears perfectlv clear onl} sufficient 
fluid should be w ithdrau n in the first instance for examination purposes 
but where it is turbid and under pressure it should be allowed to flow 
slow!} until the pressure appears normal Sometimes — espcciall} in 
cerebellar abscess — the withdrawal of even a few cubic centimetres of 
cerebrospinal fluid is followed b} arrest of breathing Tbe surgeon 
must be prepared for this contingency which is an indication for 
immediate exploration of the cerebellum while artificial respiration is 
maintained 


BRAIN ABSGLSS (OTOGENIC) 

The surgical principles guiding the treatment of ab^ce^s of the brain 
are the same as those which direct the treatment of abbesses m other 
parts of the bod} namclt evacuation and drainage The diffluent 
soft jell} bke properties of normal bram tissue render ex acuitum 
and after-drunage of the abscess cav it\ pcculiarh difficult Moreover 
there is \ erv great habihtv to diffusion of the infection to vital regions 
this constitutes the essential danger of the disease 
The usual clinical signs lor detecting the presence of an allots-, arc 
notabh modified b\ the situation and the enclosure bv bone It n 
from circumstantial rather than from direct evidence that the surgeon 
infers an abscess in the brain The time honoured trio hei hche 
vomiting and optic neuritis associated with evidence ot m trK 
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infective process are to be regarded as aery general guides to the 
existence of brain abscess 

This chapter considers bram abscess resulting from middle car 
disease it may take the form of (1) cerebellar abscess or (2) temporo 
sphenoidal abscess (See also p 1266 ) 

1 Cerebellar Abscess 

The close proximity of the petrous part of the temporal bone to the 
anterior surface of the cerebellar hemisphere permits infective processes 
from the mastoid antrum mastoid cells and internal ear to reach the 
cerebellum by direct paths of infection In the course of operations 
on the mastoid a track of infection maj be found leading to an extra 



F g 631 — Extradural abscess horizontal sect on of temporal bone through 
external aud tory meatus and mastoid cells 
f Ex roitau tory j 2, mis aid cr s 3 ex trad ral jl«f« 4 tyn pmu 5 i gn oitl 
po lion 01 ‘Cj raf sin s cmbelfum 

dural abscess in the posterior cranid fossa or e\en to a cerebellar 
abscess when no obvious symptoms had been observed beforehand 
(Fig G31 ) Approximately one third of the cases of cerebellar abscess 
are preceded by infection of the lateral sinus and when these complica 
tions co exist the signs and symptoms due to in\ asion of the sinus are 
likely to obscure those due to cerebellar abscess (Tig G32) In 
one-tlurd of the cases of cerebellar abscess from disease of the middle 
car destruction of the labyrinth occurs before the brain is invaded 
The vertigo and vomiting caused by the labyrinth disease may have 
occurred weeks months or years before the formation of the abscess 
in the brain In the remaining one third of the cases cerebellar 
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abscess develops independently of lateral sinus involvement (Fie 633) 
ot of labyrinth infection The path of infection then leads from the 
antrum or adjacent cells into the posterior cranial fossa on the mesial 
or lateral side of the sigmoid sinus not infrequently an extradural 
abscess forms first on the posterior wall of the petrous below the 
superior petrosal sinus and generally bounded by the sigmoid sinus 
on the outer side Sometimes the whole sigmoid sinus is displaced 
from the sigmoid groove by the extradural abscess 
The dev elopment of cerebellar abscess is generally protracted thus 
differing from labyrinthine invasions the onset of which is always 



Fig 632 — Extradural abscess subtentorial (horizontal section) 
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sudden Exploration of the brain for cerebellar abscess must be 
justified by definite data The diagnosis is made by careful con* 
sideration of the general clinical features and the results of certain 
special signs and tests The history is often of great importance 
Wien in the course of middle ear suppuration sev ere headache 
develops with ngiditv of the cervical muscles m the suboccipital 
region the surgeon must consider abscess of the cerebellum amongst 
other possible causes There mav be v omitmg staggering gait and 
the general manifestations attributable to increased intracranial 
pressure The surgeon must beware of attempting to lower this 
pressure by lumbar puncture alone The neurological signs and 
symptoms associated with cerebellar mefficiencv viz asvnergia 
hypermetna and hypotonia must be sought though thev seldom 
occur simultaneous!) Reflex svmptoms such as hiccough and 
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yawning are not infrequent in cerebellar abscess Ocular nystagmus 
is generally present while paralytic strabismus and cedema of the 
retina are also often though not always discovered Giddiness is not 
such an essential feature of cerebellar disease as it w as formerly thought 
to be though it may be prominent for instance it occurs repeatedly 
in temporary disturbances of an intact labyrinth and also when the 
labyrinth is in process of dissolution generally as the result of invasion 
from the middle ear {see p 1810) 

Cerebellar abscess occurs m acute as well as chronic otitis media 
It is well to bear m mind the possibility that the infection of the 



F g 633 — Extradural abscess subtentorial (horizontal section) 
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middle ear may have resolved so far as the tympanum is concerned 
after the infection has already passed on through the dura mater into 
the great horizontal fissure of the cerebellum Here in turn the track 
may agun resolve as the infection proceeds and finally the abscess 
may be found in the posterior part of the cerebellar fossa 
Symptomatic diagnosis of cerebellar abscess — Deafness may be that 
of the ordinary middle ear ty pc or it mav be intense and absolute on 
the affected side Acute otitis and deafness may have passed off by 
the time the patient develops signs of cerebellar abscess 

Discharge from the ear — \ trustworthv historv of recent otitis media 
i> verv important There is not neccssanlv any discharge mastoid 
pain tenderness or swelling or any other abnormally sensitive area 
but sometimes the affected Mde is decidedly tender especially in the 
suboccipital region 
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Headache— The headache is generally severe and referred to the 
frontal or occipital region At first it may last only a feu minutes 
at a time but eventually becomes continuous The patient may have 
had attacks of severe headache and be free from pain at the moment 
of examination 

Vomiting —Occasional vomiting is a common though not an essential 
sj mptom 

Pyrexia— Although general teaching emphasizes the association of 
subnormal temperature with abscess of the brain it should be borne 
in mind that abscess secondary to middle ear disease is often 
accompanied by p\ rexia The temperature ma\ be either a little abov e 
or a little below the normal Everv now and then there maj be a 
sudden rise or a sudden occasional transient fall A rigor is rare unless 
the sigmoid sinus is also involved 

Pulse rate —This is not necessanlv slow it is often above normal 
it mav be normal for days together and there may be sudden isolated 
falls 

Head retraction — Head retraction or resistance to forward flexion 
is almost invariably present particularly in the later stages 

Kermg s sign is generally present The patient will often prefer to 
lie at full length or even stand erect to avoid a flexed forward position 
as m sitting 

Rombergism though often present ma\ be absent even when the 
abscess is large 

Nystagmus — In the earlv and late stages there maj be no nystagmus 
but the diagnosis of cerebellar abscess would seldom be justified in 
the continuous ab ence of this important sign The nystagmus is 
usually but not mvanablv similar to that met with in other hemi 
spherical lesions of the cerebellum Spontaneous nystagmus was 
well marked on deviation of the eves to the left when the head was 
erect (the patient had left side cerebellar abscess) the rhy thmic move 
ment was concomitant and possessed considerable amplitude so that 
the nystagmus elicited when the eves were directed to the left was 
quite obvious The period of movement of the eyeballs alternated 
regulaflv so that each rapid jerk towards the side of deviation was 
succeeded by a slower movement in the opposite direction On 
deviation of the visual axes to the right with the head erect no 
nystagmic movement was noticed at first but on closer inspection a 
very fine rhv thmic nystagmus was observable the amplitude of move 
ment being much less than that seen when the eyes were deviated 
tow ards the left the direction of mov ement on dev lation to the right 
appeared to be purely horizontal with a distinctly alternating period 
the rapid jerk being towards the side of deviation In a day or two 
the nystagmus on dev lation to the right became more easily recognized 
and the direction of mov ement distinctly oblique and Eighth rotatorv 
(torsional) with a rapid jerk towards the side of deviation * 

• From the report of a case tv the author in P oc Fay Soc 1W Otol S* t. !•*» * 
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Optic neuritis — (Edema of the retina is valuable evidence of in- 
creased intracranial pressure, but the absence of optic neuritis does 
not negative the diagnosis of abscess of the cerebellum 

Special neurological tests for cerebellar abscess. — Asynergia, as 
described by Babmski, is characterized by a loss of the faculty of 
association of movements with a want of sy nchromzation Purposeful 
movements of the upper or lower extremities appear to be carried out 
rather slowly in comparison with those of the opposite limbs, and are 
not only exaggerated (hypermetna) but appear to be wanting in 
smoothness In purposeful movement of the whole limb individual 
joint movements appear detached and excessive 

Hypermetna — The well Known finger to nose test is an example 
of asy nergia when resulting in exaggerated movement (hx permctria on 
"the homolateral side), and is frequently noticed in cerebellar abscess 
The cerebellar patient will overshoot the mark on the affected side, 
whereas the healthy subject will carry out these movements correctly' 
without difficulty with both arms 

Dysdiadokokinesia, or difficulty in making alternate movements — 
another special example of asy nergia — may be observed , for instance, 
when the patient rapidly alternates pronation and supination of the 
forearm (on the side of fhe lesion) 

Hypotonia (homolateral muscular asthenia) — The patient may have 
a subjective sense of asthenia in the upper and lower extremities on 
the homolateral side without any definite paresis or paraly-sis Homo- 
lateral hypotonia must not be confused with contralateral monoparesis, 
due to a cerebral lesion 

Cerebellar catalepsy is sometimes, though rarely , found There may 
be prolonged immobilization of the limbs in certain positions of static 
equilibrium the phenomenon may be observed when the patient has 
become unconscious a raised arm w ill remain elev ated until passiv ely 
replaced to the patient s side * 

Staggering gait — When attempting to walk along a straight line 
with the eyes open, the patient with cerebellar abscess ma\ swerve away 
from the lesion especially is this likely if the laby nnth of the affected 
Side has been previously destroyed by' disease The patient may' be 
conscious of walking with a wide base, as if intoxicated, although he 
may have no subjective sensations of giddiness In pointing at a given 
object within reach, eyes closed, the hand or the foot errs towards the 
side of the lesion 

Diagnostic lumbar puncture. — Lumbar puncture is performed in the<e 
cases to ascertain the appearance and state of the cerebro spmal fluid, 
and to ascertain whether leptomeningitis has alreadv set in Not more 
than 2 or 3 c c should be withdrawn for pathological tests When, 
in the course of an operation for middle ear disease, there is reason to 
suspect some cerebellar complication, and the patient stops breathing, 
the surgeon must not abandon the operation, but should relieve the 

• 1'roc. Hoy Soc lied. (OtoL Sect* 1923 xvl S7 
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intracranial pressure as rapid 1> as possible while hi* assistants are 
performing artificial respiration Cases of complete recovery from 
cerebellar abscess have been reported from time to time even though 
the patient ceased to breathe before the operation was commenced 
In one such case operated on by me artificial respiration was earned 
out for about three quarters of an hour while an abscess of the 
cerebellum was opened Although the patient remained comatose 
for four dajs he eventuallv recovered and is still in robust health 
twentj jears later * 

Technique of the operation —Stage r Mastoid operation — Schwartzc s 
operation (p 1292) is the first step 

Two routes are now available for opening the cerebellar fo*sa (1) 
the mesial (2) the lateral in relation to the sigmoid smus The com 
monest site for a cerebellar abscess is close to the anterior surface of the 
lateral lobe about the level of the mastoid antrum— that is to sa> 
below the plane of the superior border of the petrous 

Stage 2 Exposure of the dura mater of the posterior cranial fossa — 
An incision of the scalp 3 or 4 in long is made along the superior 
curved line The pencramo cervical muscles attached to the superior 
curved line and suboccipital region are detached with a periosteal 
separator and the branches of the deep occipital arter) and of neigh 
bouring vessels are picked up with pressure forceps Sometimes a mas 
toid accessory vein causes very troublesome bleeding though it is 
controllable by pressure with gauze or Horslej s wax A triangular 
area of bone is thus exposed the antero superior angle corresponding 
to the region of the mastoid antrum the antero inferior angle to the 
apex of the mastoid while the posterior angle is formed at the termini 
tion of the incision along the superior curved line In removing tilt 
bone different methods are adopted A broad gouge is preferable to 
the circular trephine The gouge is laid on in a plane almost parallel 
w ith the surface of bone so that long broad thin chips can be removed 
the whole of the outer table is thus sliced away Here and there the 
inner table will also be removed exposing the dura mater Small 
\yora. forcx.’jys. cm thaw be inserted to ecdaxse such, apemngs. sufhcientlv 
to permit the introduction of the larger bone forceps with which 
the inner table can be more rapidly cut away In a few mmutes it is 
possible to expose an oval area 5 or C cm by 8 or 4 cm m diameter 
without injuring the dura mater 

The area of the dura mater exposed ma> appear normal for the most 
part except where an extradural abscess is encountered The colour 
and appearance of the membrane will be noted and an> granulations 
carefully investigated to ascertain if they surround a fistula leading 
into the cerebellar abscess Such a fistula may be found either on the 
mesial side of the sigmoid smus or on its external side or it maj It id 
directly into or through the inner wall of a thrombosed smus 

•Pet Kay Soe litd (Otol Sect.) 1923 *vi 57 
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Stage 3 Opening the dura mater — When possible, it is desirable 
always to open a cerebellar abscess through the pathological route of 
infection, that is, generally through the anterior w all of the cerebellar 
fossa But in cases where the tension in the posterior fossa is high, 
it may be better to expose the cerebellum through the postero inferior 
\Vall of the cerebellar fossa external to the sigmoid sinus especially 
when pulsations of the cerebellum cannot be seen or fdt The dura 
mater should be incised radially to permit free herniation of the cere 
bellum before the abscess in the bram is opened It is quite likely that, 
in the circumstances the abscess will be found to be more accessible 
by this artificial route than by following the pathological route The 
gravest risks of cerebellar abscess are caused by absence of localized 
meningeal adhesions at the site of drainage Attempts hav e been made 
to induce adhesions to form by the application of, say, 10 per cent 
iodine, in very small quantity, to the edges of the incised dura mater 

Drainage — While it is difficult to dogmatize on such a subject as 
drainage of a bram abscess —for reco\ery after complete evacuation of 
the abscess by aspiration or otherwise sometimes ensues when no dram 
lias been provided— rubber drainage-tubes are generally superior to 
gauze plugs, or to tubes of glass stiver or bone Tw o or more rubber 
tubes, in parallel, have proved most successful concentric metal 
tubes, on the tracheotomy principle, have yielded good results The 
tubes should be sutured to deep fascial fixed tissue not to the skin 

Dressings j-After partial closure of the wound by suture, the cavity 
may be lightly filled with gauze, lightly covered with outer dressings 
wool, and bandage or cap 

After-treatment. — The treatment consists m daily dressings and 
attention to the drainage-tubes until the patient s condition and the 
state of the wound have improved sufficiently to allow complete closure 
by secondary suture— say about six weeks after the ibscess has been 
opened and drained 

Results. — Recovery took place in rather more than 50 per cent 
of cases of cerebellar abscess operated upon and there seems to be no 
reason why these figures should not be improved if greater accuracy 
in diagnosis is achieved so that fruitless exploration, as vveff as undue 
delay, may be avoided Compared with successful operations for 
cerebral abscess, which may leave some permanent mental or other 
defect, recoveries from cerebellar abscess are usually much more com- 
plete, leaving no deficiency, mental or physical or cerebellar 
Temporo sphenoid \l Abscess 

When suppuration w lthm the brain substance is due to otitis me lia, 
it begins by direct extension of the infective processes from the temporal 
bone, through the dura mater, into that part of the brain cortex lying 
directly over the seat of infection (Tig (534 ) 

In half the cases of temporo sphenoidal abscess the outer surface 
of the dura mater is visibly diseased at the seat of infection, being 
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nmn'rk'm f anU ! ar f nd ! h,ckened and often coated with a lajer ot 
feartL' t l lse C !, rated ° r s, °"S hln S " ith a fistulous track 
leading directlj through the dura mto the temporo sphenoidal lobe 

tv en vv here the outer surface of the dura mater directh ov er the onem 
of infection appears to be normal its inner surface generaUj becomes 
adherent to the pia arachnoid membranes and to the brain cortex at 
the site of invasion Moreover as a rule the floor of the ab ce s s in the 
temporo sphenoidal lobe is onlv a few millimetres from these adhesions 
(big C3 o) 

Sometimes the presence and site of brain abscess may be revealed 
by erosions and destruction of the roof of the antrum and adjacent cells 
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Fig 634 — Coronal section of temporal bone through mastoid process showing 
topography of mastoid cells to brain and sigmoid sums 

1 Cnebellar bemi^rtmr' 2 entrance 10 jugular bulb 3 tcmporo-sphenn dal lobe 4 1 gmold 
s nus 5 mas to d cells 6 pos enor bell) ot digastric 7 sleroo-ma 10 d 

leading directly to the midcramal fossa seen in the course of a mastoid 
operation The more chrome the disease of the ear the greater the 
likelihood of cranial penetration (Fig 636 ) 

Suppuration in the substance of the temporo sphenoidal lobe maj 
progress in se\eral different vajs For instance on the one hand 
the infection may rapidl> set up diffuse encephalitis around the 
abscess on the other the mflammatorj process maj remain stnctlj 
localized a dense capsule ev entuall} forming in the walls of the abscess 
So thick may the walls become that the mass presents the appearance 
of a solid tumour until bisected Chung to the increased den it> the 
thicklj encapsuled abscess maj migrate perhaps under the influence 
of posture, from the seat of its origin and be found situated in the fronto 
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Fig 635 — Temporo sphenoidal abscess vertical section antero posterior Vertical 
line indicates mid coronal plane Dotted lines indicate the usual sites oi abscesses 

panel'll parietal or occipito parietal region This migration never 
occurs with thin walled abscesses 

Sometimes an abscess w ith a thm membranous capsule w ill steadily 
enlarge at the expense of brain tissue without any surrounding extra 
capsular infiltration or s\\ elling In such cases the abscess may destroy 
practically the whole of the temporo sphenoidal lobe extending back 
towards the occipital pole 

A patient presented the characteristic signs of a cerebral tumour 
involving the uncinate lobe with defects of smell for two years before 
it was discovered to be due to a thicklj encapsulated bilobed hourglass 
shaped abscess in the anterior and mesial part of the temporo sphenoidal 
lobe 



Fig 636 — Coronal sect on of head to show right s ded temporo sphenoidal 
abscess due to middle ear disease 
I Tcmpon) iphr Hit lot* ■» «k«o ly J pmi 4 n «tcl4 ctlli 
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Though the classical symptoms of brain abscess are well known, 
they are sometimes absent, and the patient’s fate is sealed before the 
diagnosis becomes clear, owing to the abscess suddenly bursting into 
the lateral ventricles or penetrating the cortex of the brain and leaking 
into or flooding the intradural space The picture is then that of 
fulminating meningitis 

The surgeon must approach the question whether there is an intra- 
cranial infection from middle ear disease with the knowledge that the 
decision is of supreme importance and not merely of clinical interest 
If he explores the brain simply because an abscess is suspected to be in 
process of formation he will often fail to find one Furthermore, 
there is reason to believe that premature explorations may cause an 
abscess to develop 

Naturally, a disease running such diverse courses w ill often present 
great difficulties in diagnosis 

Symptomatic diagnosis of temporo-sphenoidal abscess — As a rule, 
the patient is under observation before the diagnosis of brain abscess 
can be definiteh made He is obviously ill, and has disease of the ear 
The existence or recent occurrence, of tympanic suppuration is more 
important than the apparent extent of the ear disease The history of 
recent earache, deafness, tinnitus, with perhaps pyrexia, following sore 
throat or rhinitis, particularly in the course of influenza, pneumonia, or 
a specific fever is of unquestionable importance 

Besides ear disease, there are headache, feelings of disturbed health, 
loss of energy perhaps \omiting and pyrexia Nothing more may be 
discovered for some time The pyrexia may have ceased or recur 
occasionally There may be isolated instances w here the temperature 
is subnormal for a few hours The pulse rate may be normal or slightly 
raised with an occasional and brief drop of 10 to 20 beats per minute 
Eventually the classical cerebral syndrome, headache, vomiting, 
and generally optic neuritis points to increased intradural tension 
Headache — This ma\ be se\ere, persistent, and agonizing, the 
patient ma\ become almost maniacal unless relie\ed Sometimes the 
pain is localized to one side or is a radiating generalized fronto-occipital 
pain In some cases there are more or less prolonged intermissions 
Vomiting is not alway s present or frequent It is apt to occur on 
uaking^or moving 

Optic neuritis usuallv does not develop until late, compared with 
its earlier appearance in cerebellar abscess, perhaps because the latter, 
owing to its position, may more easily cause distension of the cerebral 
ventricles Cushing drew' attention to a degree of dilatation of the 
v enules of the upper eyelid as being a fair index of the degree of stasis 
revealed by the ophthalmoscope 

Pulse and respiration are inclined to be slow when general intra- 
dural tension rises 
Stupor and torpor eventually develop 
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A convulsion or a rigor occurs occasionally 

Before the onset of stupor or torpor the patient’s mental alertness 
and activity have probably become affected A want of accuracy m 
reasoning and judgment maj be obvious to the patient himself , his 
memory becomes capricious, he lacks power of recognition, discrimina- 
tion, and decision These interferences with the intellectual faculties 
are even more noticeable to his friends, and can be demonstrated by 
testing his accurac\ in reading, spelling, calculation, and especially by 
lading objects before him to name 
Word amnesia causing pseudo phasia is of special importance in the 
localization of an abscess to the temporo sphenoidal lobe of the left side 
in right-handed individuals {the reverse, of course, in left-handed 
persons) This inability to correlate ideas of objects with names of 
objects is discovered when a patient is shown numerous common 
articles such as a pencil a pen, a penknife, a pair of scissors, a pin, 
or a bunch of keys, and is asked to name each in turn A few may be 
correctly named but if there is marked hesitation or inaccuracy, 
this may be regarded as corroborative evidence of a left side lesion 
of the temporo sphenoidal lobe 

Contralateral hemiplegia — When a brain abscess is not diagnosed 
until it has led to hemiplegia the prognosis is more grave Convulsive 
twitchings of the limbs on the opposite side ma) precede paralvsis 
Increase of the deep reflexes indicates involvement of the cortical 
radiation or of the internal capsule 

Successive (supranuclear) contralateral paralysis of the face, arm and 
leg would indicate extension of the encephalitis upwards, while rapid 
onset of paralysis of leg, arm, and then face point to extension m a 
mesial direction towards the internal capsule Hemiplegia does not 
necessarily indicate that the abscess itself has reached the motor tract, 
which may be affected by the surrounding cedema or bv pressure, and, 
therefore, may be temporary Besides hemiplegia there is contralateral 
hemi-amestliesia, which develops as the abscess extends laterally and 
backwards, resulting in a loss of sensation of the position of the litnbs 
Ocular palsies — -Either or both sixth nerves may be affected, and the 
third nerve en the some side is sometimes xovrOved, the pupd being 
dilated or fixed 

Homonymous contralateral hemtanopia is sometimes observed, and is 
attributable to involvement of the lateral radiation fibres to the 
occipital lobes The pupils react to light when the rays impinge even 
on the blind half of the retina alone Cushing drew attention to 
the frequency with which slight degrees of contralateral anopia are 
overlooked, especially m the early stages when only the upper quadrant 
of the opposite visual field may be affected (quadrantic anopia) 

Treatment. — In dealing with otitic cerebral abscess we may follow 
the teaching of Ballance, who says " The surgeon has no commission 
to trephine the skull m \ arious situations according to surface measure- 
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raents which, on anatomical grounds, would lead him to the surface of 
the lobe of the brain m which he has suspected an abscess In seeking 
an otitic brain abscess the complete mastoid operation should find be 
done, and all disease in the bone followed to its limits , this ma\ conduct 
the surgeon direct!} to the abscess, but if not he will ha\e made up 
his mind from the s\ mptoms whether to explore the temporo sphenoidal 
lobe or the cerebellum ' 

In carr} mg out the operation it is important (1) to open and drain 
the abscess without infecting the surrounding brain or intradural space 
This can be accomplished if the track of the abscess be di-.co\ ered 
through adhesions of the dura mater to the brain Tailing that, (2) the 
abscess with its walls should be removed intact without opening it 
Cases in which the abscess track cannot be found will be considered 
later 


The operation for temporo-sphenoidal abscess. — General and local 
preparation — This i» the same as for anv extension of tilt mastoid 
operation (p 1308) 

Instruments and equipment — The same instruments can be used to open 
the cranium as those required to perform the mastoid operation and should 
include craniotomy forceps In addition a f m trephine and a trocar and 
cannula may sometimes be required Sargent s clamp forceps for the scalp 
are most useful to control hemorrhage cspeciallj if a horseshoe flap is made 
A small silver teaspoon ma> be useful for encapsuled abscess 

Stage l Mastoid operation and removal of the tegmen — -To 
remove the tegmen thoroughh so much of the squamous portion of 
the temporal bone is cut awav with forceps aa to make a wide and 
efficient opening into the cranium an extension upwards of the 
scalp incision for about 8 in is generall} sufficient if the parts arc 
well retracted 

Stage 2 Inspection of the dura mater -Willie the assistant kcep> 



Fig 637 — West’s forceps for opening track of brain abscess 

the cavitv drv the surgeon carefullv looks lor signs of external pachy- 
meningitis He mi) find a fistula which leach, directlv upwards into 
the temporo-sphe noidal lobe 

Stage 3 Exploration of the brain — (fl) If a Sinus or fh-tuji ,s 
present, curved forceps such as those devised b\ West (Tig CJ<) can 
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be inserted, and the opening stretched sufficiently to allow pus to 
escape and enable the operator to introduce one or more rubber 
drainage tubes into the abscess cavitv 

(6) There mav be signs of pach\ meningitis in the region of the 
tegmen, without an actual sinus or fistula A small incision must 
then be made across the centre of the visible area of diseased dura 



This incision is cautiouslv stretched open with the curved forceps 
When this procedure fails to open an abscess repeated punctures into 
the brain should not be made It is permissible to stretch the dural 
opening with a seeker (Fig OSS) \\idel\ enough to permit the tip of 
the finger to be introduced The finger wall detect any seat of resistance 
and form a guide to the position of an abscess or the operator may 
judge by means of a suitable probe (Cairns) 

When a thickly encapsuled abscess is felt, it mav be possible to 
enucleate it intact 

Stage q Enucleation of encapsuled abscess — A small encapsuled 
abscess, when located near the dura mater, can be removed with a 
scoop or small teaspoon which Horsley used Wien too large or 
located too far from the tegmen, it can be removed through the lateral 
cortev 

Absence of pachymeningitis externa — In cases where the signs and 
sy mptoms of temporo sphenoidal abscess are v ery ev ident, and v et no 
disease of the outer surface of the dura mater can be detected, the 
surgeon may have to expose the temporal lobe through a horseshoe 
incision of dura mater as for tumour of the brain If there is marked 
increased intracranial pressure, or cessation of pulsation of the brain, 
he should elevate the inferior part of the temporal lobe, and seek for 
evidence of pachymeningitis interna ' If adhesions are visible from 
within the brain substance may be incised below through the dura 
mater opposite the adhesions instead of through the exposed cortex 
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OPERATIONS ON THE EYE 

By E. W. BREWERTON 

OPERATIONS ON THE EXTRINSIC MUSCLES OP THE EYE 

Anatomical considerations. — The four recti muscles anse from an 
oval fibrous ring, which is attached to the inner side of the optic 
foramen and after bridging the sphenoid'll fissure is inserted into a 
prominent spine on the posterior border of the great wing of the 
sphenoid The muscles therefore enclose the optic nerve at their 
origin and diverge from one another as they pass forward to reach 
the equator of the globe Here their sheaths become continuous w ith 
the capsule of Tenon The superior rectus is in relationship w ith the 
levator paJpebne which lies on its upper surface for the first part of 
its course and before it reaches the equator the superior rectus has 
the superior oblique below it The inferior rectus also lies above the 
inferior oblique After passing the equator the four recti muscles 
follow the curvature of the globe and become tendinous to their 
insertions m the sclerotic The insertion of the internal rectus is 

5 mm from the edge of the cornea that of the inferior rectus about 

6 mm and slightly to the inner side of the \ ertical meridian the 
insertion of the external rectus is about 7 mm and of the superior 
rectus about 8 mm from the cornea slightly to the outer side of the 
vertical meridian 

The connective tissue of the anterior part of the orbit is of great 
importance The sheaths of the muscles and the connective tissue 
betw een them on reaching the equator of the globe spread out foru ards 
and backwards over its surface to form the capsule of Tenon This 
fibrous sheath forms the anterior boundary to the orbital cone of fat 
In front of the equator the capsule passes foru ards under the con- 
junctiva and over the tendons of the recti to blend near the margin 
of the comea with the episcleral and subconjunctival tissues, and into 
this blended mass the tendons send prolongations Just behind the 
equator a sheet of fascia splits off from the sheaths of the muscles to 
become attached all round the bonj ring of the orbit The orbital fat 
can be regarded as a cup in which the globe moves The lateral recti 
are inserted in the horizontal meridian of the ey e and the movements 
resulting from the contraction of these muscles are simple The 
superior and inferior recti are not inserted in the vertical meridian, 
and the upward movement of the eye is therefore the result of a 
combined movement of the superior rectus and the inferior oblique 
Downward movement is a resultant of the combined action of the 
inferior’ rectus and the superior oblique 
1881 
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Squint 

Before an operation can be decided on there must be good vision in 
the squinting eye This in many cases can onlj be obtained after 
covering the good eye for six days a week for some months In 
children over five years of age with a history of squinting for one or 
two y ears only a certain amount of stereoscopic \ision probabk Ins 
been developed before the squint was noticed these cases can be 
helped considerably by orthoptic training and operation can be 
avoided in a certain number 

A squint may be concomitant i e there is the same degree of squint 
m all movements of the eyes Or it may be paralytic in which case 
when the eyes are turned away from the direction of the action of the 
paralysed muscle there is no squint but there is a marked squint when 
they are turned m the opposite direction 

Indications for operation — An operation to correct the faulty 
position of a concomitant squinting eye should be undertaken in the 
following circumstances 

1 When the squint has been present for twelve months and shows 
no sign of improvement in spite of correcting glasses having been worn 
constantly during the period The same remark applies to a congenital 
squint that is to say it is advisable to straighten the eye when the 
child is twelve months old unless there is a steady and continuous 
improv ement An early operation giv es the child a chance of dev elop 
ing stereoscopic vision and of acquiring equal vision If stereoscopic 
vision is developed sufficiently it will also ensure that the eyes remain 
permanently straight 

2 When a squint has been present for three years an operation is 
not likely to cure and should not be performed till the child has 
reached the age of 15 years or more At this age local anesthesia is 
sufficient and the necessary alteration in position of the eye can bt 
determined with exactitude In these late cases there is no certain 
prognosis The eye may return to its old position or may swing in 
the opposite direction 

8 Some patients w ith good stereoscopic vision keep the ey es straight 
with great difficulty owing to defective action of the musc/e An 
operation to advance the faulty muscle or to weaken its opponent is 
justified in the more severe cases only when the trouble Ins been 
proved to be permanent (heterophoria) 

The squint which results from paralysis of an ocular muscle is not 
usually permanent when the muscle has recovered its function a 
certain amount of squint sometimes remains for which advancement 
may be required 

If a paralytic squint shows no si 0 n of recovery at the end of twelve 
months advancement of the paralysed muscle and free tenotomy of 
its opponent is justified The operation may relieve the patient of 
some of the diplopia which is always so troublesome and enable him 
to hold his head in a more convenient position 
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Gioice of operation — 

Die operations performed 
for the relief of squint are 
3 Tenotomy 

2 Advancement 

3 Advancement with 
tenotom} 

4 Recession 

1 Tree tenotoim should 
t never be performed e\ 
/ cept when the opponent 
' muscle is completely 
paralysed Cntchett s sul>- 
conjunctival tenotomy 
does not disturb the fascial 
relations of the tendons 
Fig 639 — Subconjunctival tenotomy first stage or check ligaments 

to any great extent and 

need not be considered a free tenotomy 

A tenotomy which is less likely than any other to be too free is that 
of Bishop Harman who lengthens the tendon by dividing it in three 
places 

Advancement is the operation to be chosen in almost every case 
It is certain to produce a change of position of the eje up to 15° 
If more than this is necessary it should be combined with Hannan s 
partial tenotomy of the opponent which would give another 10° 
Any further rotation necessary must be obtained by treating the 
other eye in a similar manner 

Tenotomy — The conjunctiva and Tenon s capsule overl} mg the 
insertion of the muscle are picked up with forceps and a vertical cut 
is made with scissors at the 
edge of the fold A squint 
hook is passed into the 
opening and rotated under 
the tendon The tendon is 
drawn out of the wound 
one blade of the scissors is 
passed beneath it between 
the globe and the hook 
and the tendon divided 
The conjunctival wound 
should be closed by a 
suture 

Cntchett’s subconjuncti 
val. tenolomy. — A small fold 
of conjunctiva is divided 
with scissors at the lower Fig 640 —Subconjunctival tenotomy second stage 
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edge of the insertion of the tendon, the subjacent Tenon's capsule is 
opened, and the squint hook passed beneath the tendon (Tig 689 ) 
The scissors are now entered alongside the squint hook with one blade 
on each side of the tendon which is divided between the hook and the 
globe (Fig 640 ) A suture is required to close the conjunctiv al wound 

Bishop Harman’s partial tenotomj or lengthening. — A conjunctival 
incision is made with strabismus scissors over the insertion of the 
muscle and at right angles to its tendon Tenon's capsule is opened 
to a similar extent A squint hook is passed beneath the tendon, and 



Ti 



Fig 641 —Various methods of lengthening tendon 

*nc Sir { hmton t nclhtxl t> \ rrti wH » operation * Hit™ an » or-ralton » Itirnan » operation ti 
iliow I r vertical ditj la cement 

is then replaced b\ one blade of Harman'** director forceps The 
forceps are locked and the tendon divided for two-thirds of its width 
on each side of the forceps and on the same side of the tendon, and 
then with the scalpel a final cut is made along the groove of the forceps, 
also for two-thirds of the width of the tendon but on its opposite side 
(Tig 641, c ) The conjunctival wound is closed with two sutures 

Advancement.— A vertical incision is made through the conjunctiva 
and Tenon s capsule about G mm from the limbus A squmt hook is 
passed beneath the tendon of the muscle, care being taken to include 
the lateral expansions of the tendon One lunh of a Prince's forceps 
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^ (preferabh the toothed 

limb) is inserted alongside 
the hook, b\ holding the 
hook tow ards the insertion 
of the tendon , the for* 
ceps can be clamped at 
some distance from the 
hook according to the 
amount of shortening re- 
quired The conjunctiv a 
and Tenon s capsule over- 
lying the tendon should 
be drawn forward and 
clamped in the forceps 
with the tendon The 
Fig 642 — Advancement operation hook IS IlOU Withdrawn 

and the tendon divided 
on the anterior side of the forceps Three sutures (the\ should be of 
silk, not too fine) will be required the central one should be passed 
like a mattress suture 1 c the needle is entered 8 or 4 mm behind the 
Prince's forceps a little below the centre on the conjunctival surface, 
emerging between the tendon and the globe , it is passed through the 
tendon insertion rather deeply so as to pick up some scleral fibres, and 
also just below the centre, and then through the conjunctiva near the 
limbus The needle is now re inserted through the conjunctiva and 
the tendon insertion just above the centre, and is made to re appear 
behind the Prince’s forceps 8 or 4 mm from its site of entry A single 
suture above and below this, and passed from behind forwards com- 
pletes the sutures (Fig 642 ) The portion of tendon and conjunctiva 
held in the Prince’s forceps is cut off as close to the posterior edge of 
the forceps as possible, care being taken to avoid the sutures These 
are now tied as tightly as possible, the central one first (Fig 648 ) 

If this operation is com- 
bined with a partial teno- 
tomy of the opponent 
muscle, the sutures should 
not be tied tightly until 
the tenotomy is com- . 
pleted, otherwise great * 
difficult} will be found m - 
inserting the hook beneath / 
the tendon to be divided { 

Tlus operation would be ’ 
more correctl} described ’ 
as a resection of the ten- \ 
don In a true advance- V 

ment the needles ate Fig 643 —Advancement operation with central 
not passed through the mattress-stitch. 
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stump of the tendon but through the superficial laxtrs of tin. 
sclerotic half-wax between the insertion of the tendon and the limbus 
To perform this satisfactonlx requires considerable experience am! 
special needles The results of true advancement, m m\ opinion, an 
in no wax better than the resection method here describe <1 

Recession. — An alternate c operation to tenotonn, or to the length- 
ening of a muscle, is recession of the attachment This is a more 
accurate operation and can be used either alone or in combination 
with ad\ ancement of the opposing muscle 

The new attachment of tlie mu«c!e max be placed .I mm further 
bach this will usuallx correct about 20 3 of squint xxlitn applied to 
the internal rectus and about 10° with the external rectus The 
sclerotic behind the insertion of the recti muscles is much tlitnmr 
than elsewhere and care must be taken not to insert the point of the 
needle too deeplx \s the superiieial fibres of the sclera m this region 
are somewhat transparent the point of the needle should be just 
x isible throughout its course 

The instruments required are the same as for advancement 

A xertical section of the conjunctiva is made about b mm in length 
much farther bach than for advancement An opening is made m 
Tenon x capsule above the upper edge of the muscle , the hooh is 
inserted passed behind the muscle and the e ipsiile opened well lx low 
the muscle under the point of the hooh The < ipMilc is now opened 
in a horizontal direction both above and below the nm-ck Hit 
Prince s forceps are inserted and clamped ilot to the attachment of 
the tendon to the globe and the tendon is divided between the clamp 
and the globe Three sutures art instrteel as for advancement, both 
lips of the conjunctival wound being included If chromicizeel catgut 
(10 dax) is used there will be no need to remove the sutures and 
much less reaction will follow the operation, also the sutures max 
he inserted without including the conjunrtixa, which is sutured 
separate lx 


OPERATIONS ON THE LIDS 

Anatom}.— The shin of the lids is much thinner than that of anv 
other part of the face it has little and xtr\ loo>e subcutaneous tissue 
and the burs consist onlx of a fine down Under the subcutaneous 
tissue is the connective tissue covering the orbicularis niuscb Tlu> 
is a well developed circular muscle attached to the inner and outer 
margins of the orbit In the upper lul beneath the orbieti! iris ties tlx 
tarsal plate this is a dense fibrous semicircular mi-s which forms the 
real skeleton of the lid The posterior surface of the tarsu- is lined bv 
the adherent conjunctiva In the lower lid the tar al plitt t' !*"‘ r,v 
elex eloped , 

The muscles lifting the lid are the levator p dpcbr t a Iimi l tr< t a 
superior rectus joining the levator, and the occipito fri r a 1 
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levator rises from the apex of the orbit, close to the origin of the 
superior rectus, and is inserted chieflv into the upper margin of the 
tarsal plate , 'a small part goes to the shm and another accessory 
portion to the upper fornix of the conjunctiva The frontalis acts bv 
raising the brows , this draws up the shm of the lid and thus accentuates 
the action of the levator, but has \erj little effect when acting alone, 
unless some more direct connection can be made between the lid and 
the brow The band from the superior rectus has ev en less action 

Ptosis 

Operations for the relief of ptosis are designed to make a better 
connection between the lid and the accessors muscles The condition 
mav be congenital or acquired The congenital form which is usually 
bilateral, is due to want of development of the levator palpebral , the 
acquired form — rarely bilateral — means a paralv sis of that part of the 
third nerve which supplies the muscle 
When the condition is permanent, and severe enough to interfere 
w ith vision, surgical measures are necessary , except w hen diplopia 
appears on lifting the drooping lid 

Many methods are employed to deal with the trouble the most 
useful is that of forming a new connection between the lid and the 
occipito-frontalis 

In Motais’s operation the superior rectus is divided longitudinally 
in three portions, the middle portion being inserted into the upper 
edge of the tarsus This operation weakens the superior rectus con- 
siderably , and must onlv be done when the ptosis is bilateral and the 
superior recti muscles have normal power 

In congenital ptosis the superior rectus is usually weak from want 
of use, and often ill-developed 

The operation which can be recommended m almost all cases, both 
congenital and acquired, is that described b\ Hess 

Hess’s operation. — A general anresthetic is advisable The eyebrow 
and the skin are painted with iodine, an incision is then made in the 
line of the evebrow through its whole length the skin is dissected 
from the subjacent orbicularis muscle nearly down to the lid margin 
Three stout silk sutures are required, with a needle at each end 
One needle is passed through the skin about the centre of the lid and 
close to the lid margin, passes up between the skm and orbicularis, 
and at the upper margin of the wound is entered deeply into the 
occipito-frontalis and then brought out through The skin about 15 mm 
above the brow The other needle enters 5 mm to one side and 
follows a parallel course The two remaining sutures are passed in a 
similar way The free ends above the brow are drawn tightlv until 
sufficient effect has been produced, and then each couple is tied m a 
how over a piece of rubber tubing so that subsequent adjustment may 
be made if necessary The wound in the brow is brought together 
with fine silk or, preferablv , horsehair sutures The deep sutures 
should be left in position for twelve to fourteen day*. 
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The result of this operation is to put a permanent fold or tuck in 
the skin of the lid and by new formation of scar tissue to bring the lid 
into a closer working union with the occipito frontalis ' 

Entropion 

Turning in of the lid ma\ be due to spasm of the orbicularis limited 
to the lower lid, or to scar tissue beneath the lid, more common in the 
upper lid as a result of trachoma Spasmodic entropion sometimes 
follows operations on the globe, and mav then be due to bandaging 
The bandage should be discarded, and the lid held in its norma! 
position with plaster Complete reco\er\ usualli results 

Operative procedure is necessari in most other cases of spasmodic 
entropion of the lower lid Local anesthesia is usuallv su flic lent A 
solution of 5 per cent novocain with a trace of adrenalin ia injected 
subcutaneous^ An oval piece of skin about 30 mm in length and 
6 mm m width is picked up with the special entropion forceps as close 
to the lashes as possible, and removed with scissors -The edgea of 
the wound are brought together with horsehair sutures and the wound 
painted with collodion No dressing is applied 

Alcohol injection for spasmodic entropion.— Another method is 
to paral\ se a portion of the orbicularis b\ injection of alcohol This 
must be preceded five minutes earlier b\ the injection of 20 minims 
of 4 per cent nov ocain An equal quantitv of so per cent alcohol is 
then injected into the muscle about 10 mm from the lid margin The 
needle is entered below the outer can thus and into the muscle and 
passed to about the junction of the inner and middle third of the ltd, 
and the alcohol is injected sloulv as it is withdrawn There mav be 
considerable pain which can be relieved bj fomentations 

Cicatricial Entropion 

The commonest cause of this form of entropion is neglected trachoma, 
which causes scar tissue formation in the subconjunctival tissue of the 
upper lid As this contracts the tarsal plate acquires a curve of 
shorter radius hence the lashes turn downwards and mav touch 
the cornea 

There are man\ methods of dealing with this condition 
] The lashes with their roots mav be dissected out 
2 The lash-beanng area ma> be transplanted to a bight r level 
and the raw surface filled in with skin or mucous membrane 
J The shape of the lid mav be changed so that the h>hc> ro 
longer point downwards 

It is not advisable to excise the whole hsh bearing area, but when 
a few lashes are badlv placed thev mav be excised or thur roots 
destroved bv electrolvsis When the whole row of ladies is affected 
the lash bearing area mav be transplanted to a higher level 

In Arlt’s operation an incision is made in the grev line of the 
lid throughout its whole length, and about 5 mm in depth A second 
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incision 1 $ made in the skin of the hd 5 mm abov e the lashes, and of 
equal length to the first incision, and meeting it in the depth of the 
wound A bridge of tissue is thus formed, containing the lashes and 
their roots A curved incision is made, meeting the extremities of 
the second incision, and about 5 mm distant at the centre \ semi- 
lunar area of skin is thus marked out and excised The bridge 
containing the lashes is stitched to the upper border of the raw semi- 
lunar area A rather large raw area is left between the lashes and lid 
border, which in time will become co\ cred b> epithelium 

In Spencer Watson’s operation the same incisions are made as 
in the previous operation, but the semilunar piece of skin instead of 
being excised, is made to change places with the bridge containing the 
lashes This* is an impro\ement on Arlt s operation but trouble 
usually follows from the dowm\ hairs which grow from the transplanted 
skin and irritate the cornea 

Van Milhngen's operation. — The insertion of mucous membrane 
instead of skin at the lid margin, fir st advocated van Mtllingen, is 
a great advance No incision is made in the skin of the lid, but the lid 
m the gre> line is split and mucous membrane inserted into the groove 
A general anaesthetic ma\ be necessary The hd is held firmlj in a 
Snellen's clamp and an incision is made in the grej line of the lid 
throughout its whole length, and at least 8 mm m depth All the 
hair-bulbs should lie in the anterior segment It i" advisable to 



Fig 644 —Van Milhngen's operation, modified by Mutermilch 

examine the posterior segment for an\ misplaced laslies, if found, 
thev must be dissected out The incision must not tad off at either 
end , it should be of equal depth throughout The clamp should now 
be removed and placed on the lower hp, and two parallel incisions 
made in the mucous membrane about the same length as the wound 
m the hd, and 5 mm apart The two incisions are joined bv a trans- 
verse cut at each end, and the parallelogram di«ceted off with scissors 
and forceps 

Mutermilch keeps the mucous membrane in position by pacing a 
suture through each lip of the hd wound .and leav mg the intermediate 
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EfJ'J* a l00p ( P g 644) ' he passes four of the5e - and ‘leu places 
the mucous membrane in position and draws the sutures tight These 
are not tied, but are fixed ty strapping or collodion to the brou and 
temple 


Story uses a different method of fixing the mucous membrane in 
position He takes a curved needle and a fine suture, ties a knot at 
the end and passes the needle through the extremity of the mucous 
membrane entering it on the superficial surface, and the thread is 
drawn through up to the knot a similar suture is passed at the other 
end (Tig 045 ) One of the needles is now made to enter the end of 



Ftg 64s — Story s operation 

the wound and brought out through the edge of the lid bevond the 
incision After passing the other needle at the opposite end of 
the incision the surgeon draws the sutures tight, and the mucous 
membrane is thus held in position The ends of the sutures are 
fastened with strapping to the brow Two or three fine sutures 
wall be necessary to keep the central part of the mucous membrane in 
position These ma> be passed m a similar manner and brought out 
just above the lashes 

Changing the shape of the eyelid. — The licTmaj be attacked from 
the skm surface or from the conjunctival surface The disadvantage 
of the latter is the opening up of the cellular tissues of the lid to septic 
organisms, but as a matter of fact it is rare for anj serious trouble to 
arise from this cause, so long as no active inflammation of the con- 
junctiva is present 

From the skm surface Snellen's operation — An incision is made 
about 6 mm above the lid margin fn the whole length of the lid, the 
orbicularis muscle fibres are divided and the anterior surface of the 
tarsal plate exposed Two parallel incisions about 2 mm apart are 
made in the tarsal plate throughout its whole length , these incisions 
slope towards each other, and so a wedge shaped piece of tarsus ts 
removed Care must be taken not to perforate the conjunctiva which 
is adherent to the posterior surface of the tarsus Sutures are now 
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passed The needle enters the skin just abo\e the wound and picks 
up the anterior lasers of the tarsus , it then passes through the lower 
segment superficial to the tarsal plate and appears at the lid margin 
in the gre\ line One central and two lateral sutures are passed and, 
when tied tightly , should replace the lid margin in a good position 
(Tig 046 ) 

From the conjunctival surface Williams’s operation — After ev erting 
the upper lid, an incision is made through the conjunctiva and tarsus 
parallel with and about 4 mm from the lid margin Three or four 



Fib 646 — a b, c, d, Snellen's operation , e, f Williams’s operation 


sutures are passed and tied over a roll of plaster (see Fig 646) so as to 
evert the hd margin An ov er-correction is required to allow for 
subsequent contraction 

Ectropion 

Eversion of the lid, when due to cicatricial contraction of the skin, 
ma\ affect either the upper or the lower lid the more common form 
is due to want of tone m the orbicularis muscle, and then is limited 
to the lower lid 

The orbicularis is supplied by the 7th cranial nerve, and when this 
nerve is paralv sed much trouble results from inability to close the ey e 
and from epiphora The latter is due to the lower hd falling away 
from the eye, displacing the punctum and leaving a space m which 
tears collect No operative procedure is indicated if there is any 
pro&abli/t) of spontaneous reco iCf), unicss the cornea xs causing 
trouble from the exposure In this event it may be necessary to 
reduce the width of the palpebral fissure — outer canthorrhaphy . or 
even to sew the central portions of the lids together — median tar- 
sorrhaphy 

Old people who suffer from blepharitis often have their lid trouble 
aggravated by ectropion of the lower lid In these cases the exposed 
conjunctiva becomes much thickened and inflamed, and surgical 
interference is usually necessary 

In both the paralytic and the senile form of ectropion, when the 
condition has been present for many months, the lid is found to be 
elongated, and most of the operations have been devised to shorten 
the hd If the lid is reduced to its proper length the eversion will 
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disappear, and the thickening and inflammation in the senile form will 
also disappear in time 

rn slight cases of ectropion Snellen s sutures mat be sufficient 
luo stout silk threads mth t»o curved needles are needed One is 
passed through the most prominent part of the exposed conjunctiva 

entering about 3 mm to 
the inner side of the 
middle line and emerg 
mg at the lower edge of 
the orbit , its fellow 
enters about C mm 
farther inwards and the 
second suture is passed 
to the outer side of the 
middle line These sut- 
ures are tied ov er a piece 
of rubber tubing and 
Fig 647 — Kuhnt s operation. the lid thus rolled in- 

wards Thei are with- 
drawn at the end of eight da\ s When the lid is defimteh lengthened, 
some operation for shortening must be performed 

Kuhnt ’s operation —Local anaesthesia is usually sufficient Before 
clamping the lid care must be taken to estimate the amount of shorten 
mg required Two incisions are made with a small scalpel through 
the conjunctiva and tarsal plate to form a triangle with the base at the 
margin of the lid \n incision is now made m the gre) line of the lid 
and this triangle remov ed {Fig 647 ) Sutures are passed through 
the skin surface and the 
conjunctiva accuratelv 
brought together special 
care must be taken at the 
margin As no skin has 
been removed the un 
mediate result is an ugl> 
puckering oi the shin, 
which is not permanent 
In order to deal with this 
the following operation 
has been devised 

D imm er’s operation — 

An incision is made With Fig 648 —Dimmer’s operation first stage 
a small scalpel in the skin 

at the outer can thus for 6-10 mm , according to the amount of 
shortening required (Fig 64S ) The direction should be ■dightU 
upwards Two further incisions are made from either end of the first, 
which meet below to form an equilateral triangle The - in i> 
removed The outer two thirds of the lid is split in the grev Vrr- and 
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a triangular piece of conjunctiva and tarsal cartilage excised in the 
middle third as in Kuhnt s operation and equal in size to the excised 
piece of skin (Tig 049 ) The margin of the lid at the outer canthus 
with the hair follicles is excised for a distance equal to one side of the 



Fig. 649 -—Dimmer s operation second stage 
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Fig 651 — Dimmer s operation 

fourth stage 

triangle The lid is now drawn outwards to the outer angle of the 
triangle and sutured in its new position (Tig G50 ) I malh deep 
sutures must be passed through the skin of the lid in the middle line 
as m Kuhnt s operation (Tig bol ) 
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The above operations are somewhat complicated For man) years 
I have used a much simpler operation, as follows 

To shorten the lower lid — Local arises thesia is usually sufficient 
The lid must be pinched up to decide how much it will be necessari 
to remove It is then placed in a Snellen s clamp one blade of a pair 
of straight scissors is passed between the clamp plate and the lid and 
a cut made about 10 mm through all the tissues of the lid to form one 
side of the triangle which n> to be removed the second cut meets 
the hist at the apex, of the triangle and the wedge shaped piece of hd 
is seized with forceps and freed if necessary by further cuts with the 
scissors The sutures must be passed carefully while the lid is still 
kept in the clamp they are passed deeply through the skm and 
orbicularis and tarsus but not through the conjunctiva One must 
be passed in the white line at the lid margin to ensure the correct line 
of the lid None is tied until the clamp is removed 

Cicatricial Ectropion* 

In severe forms of cicatricial ectropion particularly after burns it 
maj be found that the skin of the upper lid has been almost completeh 



Fig 652 — Focke s operation first stage 


destroyed and that what remains of the lid margin n, in contact with 
the ey ebrow The lid is e\ erted and the ey e m danger from exposure 
A new upper lid must be devised by means of a pedunculated flap 
from the temple Fnche was the first to devise an operation for such 
cases 

Fncke’s operation— A general an-esthetic is advisable \ hori 
zontal incision is made in the scar, and the margin of the lid brought 
down to its proper position all scar tissue is exceed A piece ot 

• S/* oho pp 1671 1673 — Ed 
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skin must now be marked out in the temple about one fourth larger 
than the raw surface to be covered it is contained between two 
incisions which form an ellipse above (Tig 652 ) The outer 
incision extends downwards below and about 12 mm to the outer side 



Fig 653 — Fncke s operation second stage 


of the outer canthus the inner incision is continued to the outer edge 
of the raw surface The skin flap is dissected up from the subcutaneous 
tissue and when sufficientl\ free is rotated on its pedicle almost at 
right angles and applied to the raw surface to form the new hd where 
it is sutured in position (Tig f53 ) The edges of the temporal 
wound are now brought together 




Fig 654 — Wharton Jones s operation first and second stages 

The dragging downwards of the lower hd b} *car tissue maj be 
relieved by Wharton Jones’s V-Y operation Two incisions arc made 
from just below the inner and outer canthi converging to meet 25 mm 
below the hd (Tig 654 ) As much scar tissue as possible should be 
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remoyed, and the skin of the lower lid freed from the subcutaneous 
tissue until the lid can be replaced m position This will leave a raw 
surface below the lid and if sutures arc passed to bring the edges of 
the wound together the V is changed into a Y and the lid supported 
in its proper position (I ig ( 15 ) 

T\RSOKRH\PII\ \\I> C*NTHORRH\P,l\ 


The operation for joining the lid margins together is called 
tarsorrhaphy \\ hen the union is at the inner or outer canthus it is 
called inner or outer canthonrhaphv and as this union w ill be permanent 
the whole thickness of the lid margin is involved Hie union of the 
middle portion of the lids is usually temporary and therefore only the 
posterior part of the lid margins is dealt with 


In neuro-paralytic kera- 
titis and also m lagoph- 
thalmos if the paralysis is 
expected to be permanent 
a median temporary tar- 
sorrhaphy combined with 
a permanent external cant 
horrhaphy may enable the 
surgeon safely to divide 
the median union at the 
end of a few months 
As a congenital defect 
the palpebral fissure is oc- 
casionally very much too 
large for the e\ e In such 
cases an external canth- 
F»g 655 Wharton Jones s operation third stage Orrliapliy y\ ill rtltiyi the 

defect 

Seycral operations have been dcyi»cd for tills condition in most of 
them the upptr \nd lo\yer lids are split horizontally for a short distance 
at the outer canthus and the skin yyounds containing the lashes brought 
together This leayes a disfiguring line of laches beyond the nevy 
external canthus A better result can be obtained by nmoyang t’itt 
yyhole of the lid margins for the required distance and then bringing 
the raw surfaces together 

This operation is also useful yyhen an artificial eye (although made 
correctly ) is too small for the socket 

A spercial clamp for the outer canthus yyhich greatly facilitates* the 
operation has been designed by Bishop Harman This clamp can be 
kept in position until ill sutures are inserted they art tied together 
after its rtmoyal 



OPERATIONS ON THE LACRYMAL APPARATUS 
The most frequent of these operations is the remoy al of the hcrynial 
sac 
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Surgical Anatomy —The sac lies in a groove formed hy the lacrvmal 
bone and the superior nasal process of the superior maxilla , it is about 
12 mm in length and 5 mm in width the lower end opens directlv 
into the nasal duct The upper part or dome lies behind the internal 
palpebral ligament, and extends for about 8 mm above it It is 
separated from the bon\ wall of the groo\e by periosteum and a loose 
areolar tissue containing a plexus of small veins The angular artcrv 
and vein he On the nasal side of the sac on a more superficial plane 

Chronic inflammation of the lining membrane of the lacrimal sa'* 
ls usually due to obstruction in the nasal duct which nm be a sequela 
of chronic rhinitis The sac is distended with mucus which sooner 
or later becomes infected, causing a muco purulent daerjo cvstitis 
If the case is of recent origin, a cure maj be effected b} washing 
out the sac through the lower canaliculus ever} three davs, if no 
improv ement results an attempt must be made to pass a probe down 
the nasal duct , and if this is unsuccessful, removal of the sac is 
necessarv 

Epiphora 

Extirpation of the lacrymal sac. — A general anesthetic is advisable, 
but local anesthesia often suffices The incision, which must be about 
80 mm in length, should begin below at the inner and lower edge of 
the orbit, and extend upwards along the ascending process of the 
superior maxilla to a point about 10 mm above the internal palpebral 
ligament The superficial fascia is divided and beneath this will be 
found, in the lower part of the wound, the muscle fibres of the 
orbicularis, and in the upper part the horizontal fibres of the ligament , 
this is a useful landmark, as the sac lies just below At this stage small 
Axenfeldt retractors are inserted The internal palpebral ligament is 
now div ided, and the sac at once comes into \ lew it can be recognized 
bj its bluish coloui. The dome of the sac must be freed b\ the scissors, 
and drawn downwards after its attachments on the ocular side of the 
wound, including the -canaltcuh, have been freed , on the nasal side it 
will be found to lie Iooselj in its bon\ groove Emalli, it is drawn 
upwards and the lower end divided as close to the nasal duct as possible. 
TTie depths of the wound’ must be exa aimed to see that no part of the 
sac has been left behind, and the upper end of the nasal duct scraped 
with a small sharp spoon The retractors are now removed, a deep 
suture is passed through the divided ligament, and the wound closed 
bj horsehair sutures Pressure must be maintained on the wound for 
at least three davs b\ means of a small ball of gauze and a pad and 
bandage to keep the skin and deep tissues m close contact 

Alternative operations. — Instead of removing the sac, an attempt 
ma^ be made to obtain direct communication between the sac and the 
nose Toti resects a piece of bone from the lacrv mal fossa, and then 
connects an opening in the sac with a similar opening in the nasal 
mucous membrane West, w orhing m the nose, remov es a piece of bone 
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from the outer wall of the nose just below and in front of the middle 
turbinate he then pushes the lacry mal sac into the opening by means 
of a lacr\ mal probe passed along the upper canaliculus and excises 
as much of the sac as possible This operation is described m the next 
article (p 1891) 

Operation for malposed punctum —The above operations are for the 
relief of epiphora due to an inflamed lacry mal sac But in many cases 
epiphora is due to a malposition of the lower punctum This should 
lie with its inner edge in contact with the bulbar conjunctiva if the 
lower lid is thickened or sags awaj from the e\ e the punctum no longer 
lies in contact and cannot act as it should The simple operation of 
slitting the canaliculus and removing the inner wall will relieve the 
symptoms if the nasal duct is patent To determine this the tear 
passage should be washed out with normal saline by means of a 
lacrj mal syringe If the fluid passes into the nose the passages can be 
considered to be normal and the punctum attended to 

Two or three drops of 4 per cent cocaine solution will make the 
operation practically painless The punctum must be dilated with a 
dilator to allow room for the entrance of the knife the best knife for 
the purpose is Bowman s canaliculus knife With the lower lid drawn 
outwards the knife is entered vertically with the edge towards the nose 
and then inserted horizontally into the canaliculus for about 5 mm 
it is now raised with the cutting edge upwards and withdrawn with 
a cutting movement so as to slit the canaliculus for about 8 or 4 mm 
only It is rarely necessary to make a longer cut than this Two 
vertical cuts are made with sharp pointed scissors about 3 mm apart 
in the inner wall the outermost cutting through the inner wall of the 
punctum At this stage it is a good plan to pass a small lacry mal prohe 
to see that the cuts reach the canaliculus This small quadrilateral 
piece of tissue is then seized with fine forceps and excised 

The epiphora due to dacry o cy stitis is not alvvay s relieved by removal 
of the lacry mal sac although in most cases patients complain mereh 
of the ey e watering when exposed to cold winds Poolej believes that 
such cases are due to the presence of inflamed canalicuh and states 
that if these be removed the trouble will be cured He passes a small 
probe along the canaliculus and dissects out the sleeve of mucous 
membrane with the probe m position In rare cases it may be necessan 
to remove the lacry mal gland There are two portions of this gland 
the orbital or main gland which lies in a depression in the roof of the 
orbit and the palpebral portion which lies beneath the conjunctiv a It 
is advisable to deal with the palpebral part first and to w ait for some 
weeks before removing the mam gland In removing the palpebral 
part many of the ducts leading from the orbital portion are severed 
and as a result the rest of the gland often atrophies 

Removal of the palpebral part of the lacrymal gland — Local 
anesthesia usually suffices The upper lid is everted and the -con 
junctiva to the outer side of the fornix is seized with forceps and drawn 
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downwards An incision is made through the conjunctiva above the 
forceps about 10 mm in length A sharp hook is passed into the 
opening and the gland dragged down into the wound It is freed from 
its attachments b\ means of the scissors and as much of it as possible 
removed The conjunctiv al u ound should be sutured after hemorrhage 
has been controlled 

Removal of the orbital part of the lacrymal gland — A general 
anaesthetic is advisable The incision about 30 mm in length is made 
along the margin of the outer third of the upper orbital margin it 
divides the skin and orbicularis and exposes the orbital fascia which 
is attached to the periosteum at the orbital margin This fascia is 
divided close to the orbital margin when the anterior edge of the gland 
can be felt just below the bone it is seized with forceps and after 
its attachments have been freed by means of the scissors is drawn 
into the wound The lacrymol arterj enters its posterior edge and 
should be ligatured otherwise much orbital hemorrhage and proptosis 
will result After removal of the gland the skin is sutured and firm 
pressure applied (See also Operations on the Nose and Pharynx 
p 1990) 

OPERATIONS ON THE CONJUNCTIVA AND CORNEA 

Pterygium is an overgrowth of conjunctiva on the nasal side which 
creeps over the corneal margin If neglected it maj inv ade the pupillary 
area and interfere with vision It is usuallv progressive and therefore 
should be removed 

The removal of a p tengium is not difficult but some care must be 
exercised to leave no part of it on the cornea and to bring hcalthv 
conjunctiva from above and below to cover the wound 

The head of the ptcry gium should be seized with forceps and dissected 
from the cornea with a sharp knife Whilst still holding the head 
the growth can be freed from the globe backwards for about 10 mm 
with scissor*, and then removed The edges of the conjunctiva are 
brought together with two or three fine silk sutures 

Pentomy — This operation which has been used for over half a 
century is still v erv valuable in suitable cases particularly when the 
cornea is covered with superficial vessels from recurrent inflammation 
If the vessels are limited to one part of the cornea the operation is 
limited to this area Local anesthesia is usuallv sufficient The 
incision which is made with strabismus scissors resembles the first 
stage of excision of the c\ e but instead of dividing the conjunctiva as 
close to the cornea as possible the line of incision should be about 
9 mm from the corneal limbus When the incision is completed the 
3 mm band of conjunctiva is removed ami all subjacent vessels div ided 

Trachoma — Severe cases often require some surgical interference 
The more usual operation m this countrv is to express the granulations 
by Knapp s roller forceps Fills requires a general anesthettc The 
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I'd is everted one blade of the roller forceps is pushed into the fornix 
as far as possible the other blade resting on the conjunctival surface 
of the tarsus near the lid margin The forceps are then compressed 
tightly and drawn down as the rollers revolve the granules are 
crushed and their contents squeezed out This manoeuvre is repeated 
till all parts of the affected area have been treated The surgeons and 
assistants must wear protective goggles as the infective material mij 
be expressed with considerable force and maj splutter about 

Conjunctival flaps — These are of the greatest value when dealing 
with jagged wounds of the cornea The} produce rapid healing and 
thus help to prevent late infection The flaps ma\ be cut in various 
wajs — (1) with a broad pedicle (2) as a bridge and (3) as a hood 
either partial or complete The partial hood flap is the most usual 
The conjunctiva is separated from the cornea at the limbus near the 
corneal wound and freed from the subjacent tissues by dissection In 
order to bring it well over the wound it may have to be separated for 
half the circumference of the cornea When sufficient!} free to co\ cr 
the wound easilv it is held in position b} two sutures at the limbus 

A bridge flap is sometimes used in extraction of cataract to promote 
rapid healing in a restless patient or when a septic conjunctival sac 
cannot be made sterile Instead of cutting the usual small penduncu 
lated flap the knife cuts the conjunctiva upwards for 10 or 12 mm and 
is then withdrawn leaving a bridge of conjunctiva with parallel sides 
The subsequent extraction of the cataract is rather more difficult 
otherwise this would be the routine method 

Conical cornea —Operations for conical cornea are not so frequent 
as formerly owing to the invention of the Zeiss contact glass These 
glasses are ver} expensive and in hospital patients an operation maj 
be necessar} in severe cases There are two methods of operating — 
the electric cautery and the knife 

The cautery — Cntchett s method consisted of burning tw o concentric 
circles around the apex of the cone and then burning the centre as 
deepl} as possible short of perforation Later an optical lndectom) 
was usuall} necessar} A better method was that of \\ ork Dodd who 
burnt a horseshoe shaped zone around the apex the peripheral portions 
reaching the limbus 

The knife —Bader w as the first to suggest the excision of an elliptical 
piece of cornea containing the centre of the cone The instruments 
required are speculum v on Graefe knife indcctoim forceps and fixation 
forceps . 

The centre of the cone should be scratched wath a needle and stained 
with fluorescin The cornea is transfixed with the von Graefe knife in 
the horizontal meridian about 1 mm above the cone the puncture and 
counter puncture about 6 mm apart the section is completed w ith the 
edge of the knife looking forw ards The low er lip of the w ound contain 
ing the cone is seized with the indectomv forceps and excised b} cutting 
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Irom without inwards The fragment of cornea excised should be about 
2 mm m w idth where the forceps hold it and pointed at the extremities 
The lips of the w ound should approximate when the ey e is bandaged 
The complications which ma\ arise are ins prolapse and delayed 
healing To avoid ins prolapse the pupil must be dilated v ith atropine 
both before and after the operation 
Another operation which avoids the dela\ ed healing of the wound is 
to make a crucial incision without removing in\ corneal tissue The 
horizontal incision is made through the centre of the cone about 6 mm 
m width A 8 mm v ertical incision is then made m the centre of each 
lip with de Wecker scissors whilst the lip is lifted aw ay from the lens 
b\ means of a repositor Great care must be taken to keep the iris 
from becoming entangled in the wound b\ using atropine before and 
after the operation 

Corneal transplantation — Tins operation may be undertaken for an 
e\e that has an opaque cornea from past inflammation if the scar is 
permanent and the e\e otherwise not affected The graft ma\ be 
obtained from the patient s other e\ e should this e\ e be blind from 
some other cause and the cornea transparent or from a donor of the 
same blood group 

Tudor Thomas has been the most successful operator on such cases 
in this county With a 4 mm trephine he cuts about halfway through 
the cornea and then tilting the trephine cuts through the cornea at 
one place only and completes the circle with scissors He aims at 
securing a graft which is more extensive on the anterior surface than 
on the posterior The opaque cornea is treated in a similar manner 
A graft of such a shape cannot possibly slip into the anterior chamber 
It is held into its bed by conjunctival flaps or b\ separating the con 
junctiva all round the limbus and tying this with a purse string suture 
The difficulty of obtaining a transparent cornea as a source of the 
graft has been overcome b\ FiJator (Odessa) who claims thaj eyes 
removed immediately after death can be preserved for at least b days 
near freezing point if co\ ered with blood obtained from the dead body 
I ilator states that the results of transplanting a disc from such an ey e 
compares fav ourably wath results from using a liv mg ey e 

OPERATIONS ON THE IRIS AND LENS 
Optical iridectomy — The indications arc — (1) Dense central comcal 
opacities (2) small dense lamellar cataracts and (8) pupil blocked 
and fixed bv posterior syaiechrc 

If the pupillary portion of tin. comca is more or less opaque and clear 
cornea is present towards the limbus an iridectomy behind the clear 
portion should improve vision The iridectomy should not extend to 
the iridic angle ow mg to the distortion caused by the edge of the lens 
and in many cases it is better not to divide the sphincter What is 
required is i button hole m the intermediate zone of the ms This 
can be done by making a ken tome incision of about 8 mm just behind 

ML u — II 
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the limbus with curved iridectomy forceps a piece of ms is seize 1 at 
the required position and with blunt pointed de Wecker scissors can 
be removed without dragging the rest of the ms into the wound 
"With small dense lamellar cataracts when the vision is much im 
proved with a dilated pupil a small iridectomy to include the sphincter 
and intermediate zone downwards and slightly inw ards is indicated 
If the pupil is blocked and adherent to the lens a piece of ms can 
often be drawn out of the wound by a Tyrrel blunt hook when ins 
forceps would fail 

If the lens is absent an mdotomy with two 7iegler knives must 
be done 

Anterior synechue — Anterior synechre may require division Thb 
operation is quite simple if the adhesion consists of a thin stretched 
band in an anterior chamber of normal depth A narrow linear knife 
is made to enter the anterior chamber at the limbus and swept across 
the band If a considerable part of the ms is entangled in the w ound 
a different procedure must be adopted to avoid injury to the lens 
Two knives of equal size are required one with a sharp and the other 
w ith a rounded point — Lang s tw in knives A point is chosen at the 
limbus from which the knife can pass between the cornea and ins 
beyond the adhesion A puncture is made at this point with the sharp 
pointed tw in and the other knife is inserted and passed into the required 
position and the adhesion divided by short sawing movements 
Fuchs’s 4 point puncture — In chronic recurrent iritis complete 
adhesion of the pupillary margin to the lens may take place In such 
cases no fluid can pass through the pupil and in consequence the inter 
mediate zone of the ms is pushed forward leaving a funnel shaped 
attachment to the lens The iridic angle becomes blocked and secondary 
glaucoma superv enes This condition can be relieved by the passage of 
a linear knife from one side to the other m the median horizontal 
position The knife should enter at the limbus appear in the funnel 
shaped depression of the iris and re appear at the limbus on the opposite 
side w hen it is w ithdraw n This w ill allow the ms to fall back into its 
normal position and on subsequent examination four small punctures 
will be seen tw o on each side of the blocked pupil By this means the 
glaucoma is relieved and any further operation such as iridectomy can 
be safely and more easily performed 

Catvract 

Surgical anatomy — The lens consists of a mass of transparent fibres 
surrounded by an elastic structureless capsule ImmeJiatelv beneath 
the anterior surface of the capsule is a layer of cubical cells from winch 
the lens fibres are derived These cells are of extreme importance as 
they remain with the capsule after the lens has been evtracttJ and 
may form new fibres necessitating an operation for after-catar ict 
As age advances there is a tendency for the central part of tl 1 ns 
to become more dense and in this way a nucleus is formed 
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Cataract may be divided clinically into hard and soft, according to 
the age of the patient , below the' age of 33 there is practically no 
nucleus, and the cataract is soft , after 50 the nucleus is sufficiently 
marked to necessitate complete remo\ al of the lens In soft cataracts, 
if the lens capsule be opened to allow the entrance of the aqueous to 
the lens fibres, the fibres swell up and are slowly absorbed Up to the 
age of 35 this method suffices but after that age the lens fibres do not 
easily absorb and extraction is advisable Between the ages of 85 and 
50 extraction is difficult ow mg to the stickv character of the lens cortex, 
and much of the cortical matter is likely to be left behind 

The remov al of the lens in its capsule has obvious ad\ antages Some 
medical officers of tlie Indian Medical Sen ice operate on thousands of 
cases a year and have brought this method pf operating to a very high 
Standard When successful it means that no after cataract can form 
and so, on that account it is most suitable in a countrv where patients 
may have to travel a thousand miles to seek advice 

The operation used to be much more difficult, dangerous and painful 
than the ordinary one but by' newer methods of control of the patient, 
such as anaesthesia of the orbicularis muscles and deep injection of 
novocain behind the eye. all pain is removed and the danger much 
reduced 

Senile cataract is usually bilateral An operation on the more 
ad i anced cataract is not advisable until the better ej e has lost so much 
vision that the patient is unable to read, or is obliged to give up his 
occupation When cataract is unilateral no operation should be 
attempted unless some complication has arisen, such as secondary 
glaucoma, produced by swelling of the lens 

Previous to 1750 the only recognized operation for cataract was 
couching, t c . dislocation of the lens backwards into the vitreous, and 
even now this method is followed by’ certain unqualified practitioners 
in India The immediate result is excellent, but frequently vision is 
lost from cychtis due to the presence of the lens m its new position, 
or from glaucoma For these reasons couching is not justifiable unles-. 
there is some complication which makes extraction too dangerous, such 
as lunacy' or chronic incurable dacryo-cystitis 

The incision.— For this a special knife is necessary , that originally' 
devised by von Graefe is the best The section is made above, so that 
if an iridectomy should be necessary the upper lid will hide the dis- 
figurement When the puncture has been made (see below), and the 
knife is seen to pass across the anterior chamber, the operator must 
remember that the knife is really deeper than it appears, and the 
counter-puncture is therefore often made too far back To prevent 
this, as soon as the point of the blade disappears behind the limbus 
on the nasal side the handle should be low ered slight ly to bring the 
point forward While the section is being made the ins may fall over 
the edge of the knife , to remedy this and to assist the ins to slide 
behind the cutting edge, lift the ey e forwards on the knife and continue 
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the to and fro mo\ement that portion of the knife in the interior 
chamber will bow slightly forwards and thus gnc more room for the 
ms to slip back 

Iridectomy — There is much dn ergence of opinion whether an iridcc 
tom\ should be performed or not some holding strongly that a com 
plete iridectomy should always be done whilst others admitting the 
necessity m certain cases claim that the ad\antage of a simple e\ 
traction more than outweighs the slight danger of prolapsed ins more 
particular!) as prolapse of the capsule is almost impossible unless an 
mdectom\ has been performed A great number of surgeons now 
believe that the best and safest routine treatment is to do a simple 
extraction and as a final stage a <;mall penpheral iridectomy This 
has most of the advantages and reduces the disadvantages to a 
minimum as subsequent prolapse of the ms is extremely improbable 

Incision of the capsule This is of great importance and demands 
the closest consideration Two results arc to be aimed at (a) to 
pre\ ent any flap or tag of capsule becoming prolapsed into the w oun J 
(i) to make a central opening in the anterior capsule for v isual pur 
poses Both results can be obtained by the complete remov al of the 
anterior capsule by capsule forceps Special forceps are made for the 
purpose they are passed closed into the lower part of the anterior 
chamber then opened and pressed lightly on to the capsule when 
they are closed the capsule should be found to be held firmlv then w ith 
slight lateral movements they are slow 1\ withdrawn Tins is a some 
what difficult manoeuvre and a beginner should acquire the necessary 
dexterity at first w ith a cy stotome 

In opening a capsule with the c\ stotome a good method is to pass 
the instrument on its side to the lowermost part of the lens then to 
rotate the instrument so that the point looks backw ard and to make 
a long vertical cut in the capsule this will ensure a clear opening 
behind the centre of the cornea but it will not allow the easv escape of 
the lens and for this purpose a horizontal cut should also be made as 
high up as possible 

A crucial incision has been advocated but however this is done a 
foid of capsuie can cast)) reich the wound A tmnguhr cut :n the 
capsule is theoretically sound but practicalK dangerous as it is mi 
possible to be sure that the triangle is completed 

It is obvious that the ideal operation is the removal of the lens m 
its capsule but this is difficult and certainly more likely to be followed 
by prolapse of the vitreous In certain cases of over mature citaract 
the capsule is thickened and the suspensory ligament atroj lue 1 tn 
such cases an attempt should always be made to extract the lens m 
the ordinary way but without using the cy stotome or cap ult forceps 

Extraction of cataract Instruments — Speculum fixation forceps 
von Graefe knife c\ stotome or capsule forceps two curettes in» 
forceps and scissors iris repositor vectis washing apparatus 
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Anesthesia 'and akinesia. — -The instillation of 5 per cent cocaine 
hvdrochloride at intervals of three or four minutes for a quarter of an 
hour is usuallv sufficient, but in certain cases of extreme nervousness, 
or if the operation is libel} to be painful, an injection of novocain and 
adrenalin into the orbicularis is advisable to paralyse the muscle and 
increase the anaesthesia of the lids The needle must be 80 mm m 
length, and is inserted about 10 mm outside the outer canthus It 
is passed along the lower orbital margin close to the periosteum to its 
full length, and about 2 cc is injected slovvlv as it is withdrawn 
The needle is then re inserted and the upper lid treated in a similar 
manner 

A complete paralysis of the e\c from all sensation and movement 
can be produced b} injecting 1 c c of 1 per cent novocain and 1-12 000 
adrenalin chloride into the orbit behind the e> e A needle 40 mm in 





Fig 656 —Extraction of cataract puncture and counter puncture 

length is required and is passed dirtctlv backward through the skm 
near the lower outer orbital margin 

Technique. — The patient should be warned on no account to attempt 
forcibl) to close the e> e while the speculum is in position The surgeon 
stands behind the patient for both nght and left e\cs and uses the 
right hand for the incision of the right eve, and vice versa unless he 
prefers Jo adept the Continental method of standing on the patient s 
left side for the left and thus using his nght hand for the incision The 
knife is grasped as if it were a pen and held homontalU with the cutting 
edge towards the surgeon, and the little finger rests on the temple close 
to the upper limb of the speculum The conjunct! v a is seized with the 
forceps just below the horizontal meridian of the cornea on the nasal 
stde, and close to the limbus The puncture is made about 2 mm 
behind the limbus on the outer side and 8 mm bclou the upper limbus 
and the knife i s directed towards the forceps., this will prevent the 
gl obe fro m rotating Wien the knife has entered the anterior chamber 
tfie point is passed horizontal!} across until it is lost to sight behind 
the limbus on the other side, then the point is brought forward and the 
counter-puncture made (Tig 65G ) Bv slow to and-fro movements 
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the knife is made to cut its wav out rit the npptf limbus (f jg 
fi57) , as the section to completed the blade should be rotated to a 
horizontal plane and a conjunctival flap of about 5 or (> mm left 
attached to the anterior lip of the wound 

Incision of the capsule — The patient is told to look towards his 
feet The evstotome, held m the right hand, to pissed with the blunt 
edge forwards to the lower part of the anterior chamber, behind the 
_ins Then, as already mentioned, it is rotated so that its point looks 
backwards, and is pressed lightlv on the lens capsule, and a long 
vertical incision made The pressure used to cxtremclv light, so tint 



Fig 657 — Extraction of cataract section completed 

ver> little resistance is felt The point is now pissed under the iris 
to the left, and a horizontal incision made near the upper margin of 
the lens 

Delivery of the Jens — A curette to applied to the lower limbus using 
the left hand for the left eve and vice versa . a second curette is Used 
for counter pressure just behind the posterior lip of the wound The 
direction of the pressure with the lower curette is towards the centre of 
the eve the upper part of the lens is thus tilted forwards, and the 
increased pressure produced in the vitreous forces the lens towards the 
incision Slight pressure is necessary on the posterior lip of the wound 
to engage the edge of the lens in the wound it passes upwards other- 
wise there is a danger of the lens being pushed up be; ond the incision 
As the lens becomes engaged in the wound the lower curette fr Hows it, 
and the pressure is maintained, but its direction changed to upwards 
and backwards (I ig G5S } When the greatest diameter of the lens is 
engaged the pressure is changed to a gentle following movement as the 
lens is delivered Throughout the procedure the iris is disregard! « 
Should the sphincter of the m> be too rigid to allow the lens to escape, 
an indectomv will be necessarv with curved mdectomv foretps tin 
ins b seized at the sphmctcmnd withdrawn, a narrow puct is removal 
with de Wcckcr scissors, held with the blades at right angles to the 
wound and pointing backwards It is sometimes found tint t ie 
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difficulty was not reallv due to the sphincter of the ms, but to failure 
to open the lens capsule properlv 

It is ahvavs advisable to remove the speculum as soon as the lens 
has been delivered , many disasters ha\ e occurred from failure to 
observe this rule A patient up to this stage may have behaved 
perfectly, but his self-control may fail him suddenly, and without 
warning he may contract his orbicularis an act which is immediately 
followed by a gush of vitreous If the orbicularis has been paralysed 
with novocain this danger is not present 

The speculum having been removed the upper lid should be drawn 
bach against the edge of the orbit b> means of the left ring-finger, and 
the toilet of the wound completed By gentle stroking movements of 
the curette on the cornea anj soft lens matter in the antenor chamber 
may be squeezed out when this has been done the prolapsed ins is 
replaced with the repositor At this stage it is often advisable to use 
the washing apparatus it 
consists of a small flat- 
tened silver nozzle attached 
to about 18 in of rubber 
tubing, and this in turn is 
slipped over the nose of an 
undine filled with warm 
saline solution An assis- 
tant holds the undine up- 
side down about 8 in 
higher than the patient s 
head The surgeon, hold Fig 658 — Extraction of cataract delivery oflens 
mg bach the upper lid 

directs the patient to look down and holding the nozzle between his 
finger and thumb, inserts it gentl} into the anterior chamber The 
force of the current can be controlled b\ directing the assistant to 
raise or lower the undine, or bj the surgeon pressing the rubber tube 
behind the nozzle 

Peripheral iridectomy. — If the surgeon has been able to reach this 
slage ?? ?tkcat rem&iing am pirt cl ike ms a small penplreral 
iridectomy is advisable The ms should be in its natural position if 
not, the repositor must be used to replace it The upper lid is drawn 
Lack to the edge of the orbit bv the left ring finger and the straight 
ins forceps, held between the finger and thumb of the same hand are 
inserted m a nearly v ertical direction into the antenor chamber, a small 
piece of iris is seized and withdrawn to the edge of the wound, and 
the de Wecker forceps held in the other hand, cut below the forceps 
and as close to their points as possible If the pupil is no longer central 
the repositor must be used again but as a rule this is not necess-uy 

If a conjunctival flap has been cut it must be smoothed back into 
position, after which both eyes art bandaged and the patient is put 
to bed 
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Complications and difficulties —It may be found that the patient 
is too nervous to keep steady in such cases the orbicularis must be 
paralysed and m addition a deep retro bulbar injection maj be given 

Should the knife be inserted with the edge downwards it must be 
withdrawn and ap attempt made to re insert it but if the aqueous has 
been lost this is difficult and it is better to postpone the operation for 
twenty four hours 

Jj the lens does not present this is due either to the capsule not being 
incised sufficiently or to rigidity of the sphincter of the iris the latter 
is rare The cystotome should be used again and a further attempt 
made to express the lens if it does not present now a complete 
iridectomy should be done Vitreous may present before the lens from 
rupture of the upper part of the suspensory ligament In this event 
the \ectis must be used while slight pressure is kept up with the lower 
curette the vectis loop is passed just behind the lens and far enough 
for its lower edge to reach bey ond the lower edge of the lens then by 
tilting the handle backwards and at the same time slowly withdrawing 
the vectis the lens can be extracted in its capsule 

The lens may be pushed up beyond the wound so that its lower edge 
is level with the middle of the pupil This is due to insufficient 
counter pressure on the posterior lip of the wound The vectis must 
be passed in front of the lens with its concavity looking backwards 
the handle of the vectis is then tilted forwards and made to revohe 
through 90° and as the upper edge of the lens comes into view it is 
withdrawn with the vectis The great danger is that the lens may slip 
from the vectis and fall backwards into the vitreous This accident 
may happen at any stage of the extraction and necessitates one or 
two attempts with the vectis loop to fish it out After two unsuccessful 
attempts it should be left 

Intra ocular hemorrhage — It sometimes happens that a large 
choroidal vessel gives Wav as a result of the sudden reduction of intra 
ocular pressure The extraction is completed w ithout any sign until 
the toilet of the wound is being done then the wound will be seen 
slowly to open and a large bead of vitreous appears and when this is 
snipped off with scissors more and more vitreous shows itself The 
eve should be covered with a pad and firmly' bandaged Some useful 
vision may be restored but as a rule it will be found the next day 
that the blood has forced out the vitreous and even the retina may 
be in the wound m such cases the ey e must be excised 

Stallard believes that there is less likelihood of subsequent prolapse 
of the iris and of hypheema if sutures are used He passes the sutures 
before making the section With a very fine curved needle the first 
suture is passed horizontally about 1 mm below the upper limbus and 
involving the middle third of this portion of the cornea but not 
entering the anterior chamber The needle is then reversed m the 
needle holder and a similar suture is passed parallel with the first 
about 2 mm above the limbus through the conjunctiva and underiving 
sclera The loop is not divided and is left long The cataract section 
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is then made m the usual manner between the sutures When the 
Operation is completed the ends of the sutures are drawn tight, to 
eliminate the loop, and tied The lips of the wound are thus close!) 
secured The sutures are left m position for two weeks 
Preliminary iridectomy.— If a patient has lost the sight of one 
e\e as a result of a cataract operation, the operation on the second eye 
should be performed under different conditions Two operations 
should be done an iridectomy , followed by the extraction some 
months later The preliminary operation is useful also in cases of 
immature nuclear cataract , the subsequent enlarged pupil gives better 
vision, and in a certain percentage of cases the operation causes 
maturation of the cataract Most surgeons prefer a keratome instead 
of a Graefe knife for the incision as a smaller opening can be made 
Some surgeons do a preliminary iridectomy in every case of cataract 
operation, but in my opinion this is not necessary 
With fixation forceps held in the left hand, the conjunctiva is 
gripped close to the limbus at the lower end of the vertical corneal 
meridian The point of the keratome is placed 1 mm behind the 
upper end of this meridian with the blade nearly at right angles to, 
the globe As soon as the point is seen to hav c entered the anterior 
chamber the handle is drawn back so that the blade is parallel with 
the plane of the ins, and the keratome is pushed on until a section of 
about 8 mm is made So far no aqueous should ha\ e been lost, but 
as the blade is withdrawn aqueous may escape rapidly and the lens 
come forward towards the point of the knife In order to reduce the 
risk of injury to the lens the handle must be tilted farther back, and 
the knife withdrawn with the point towards the cornea 

Closed ins forceps, held in the left hand, are passed as far as the 
upper pupillary edge, and a piece of iris in the sphincter region is seired 
and withdrawn, and excised with a single snip of the ins scissors, held 
with the blades at right angles to the corneal incision The ins usually 
replaces itself, but if necessary the ins repositor must be used 

Intra-cnpsular extraction of cataract. — For this operation complete 
anaesthesia of the lids and eye is essential After paralysis of the 
orbicularis and the retrobulbar injection, a slightly larger incision is 
made than for extra capsular extraction The special capsule forceps 
is passed into the anterior chamber and under the lower edge of the 
ins, the blades are opened, and the capsule is grasped while pressing 
the forceps lightly backwards The forceps is now slowly withdrawn 
and slight pressure is applied by a curette to the sclerotic jU">t below 
the cornea By pressure and traction the lower part of the lens rises 
into the pupil and by a tumbling movement is drawn into the wound, 
the lower edge of the lens presenting first Gentle traction and slight 
pressure on the centre* of the cornea should complete the extraction 
The iris is replaced and a small peripheral iridectomy performed In 
mtra-capsular extraction the peripheral iridectomy may follow imme- 
diately after the incision if preferred In extra-capsular extraction it 
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must follow the removal of the lens otherwise the lens ts apt to be 
forced out through the iridectoim opening instead of through the pupil 

It must be realized that there is a greater danger of lo s of \ itreotis 
if the lens is removed in its capsule In e\tn capsular extraction the 
posterior capsule remains behind to support the h>aloid membrane 
\\ itli better methods of anasthesia there is less chance of loss of vat 
reous being due to movement on the part of the patient but even so an 
incidence of about 10 per cent of vitreous loss must be expected It 
is advisable for the surgeon to acquire the necessary dextentv in 
performing man> extra-capsular operations before attempting the 
more difficult intra-capsular method 

Discission — Soft cataract maj be removed in two wavs (1) B\ 
repeated needlings The injured lens fibres arc allowed to swell up 
and become slowlj absorbed after each operation and when the process 
has come to a standstill the lens is needled again After three or four 
operations the pupil should be clear (2) Bj one free needling fol 
lowed bj an evacuation of the soft lens matter a few da\s later The 
pupil should have been widclv dilated bv atropine 

In children under 10 it is better to dispense with a speculum ami 
to hold the lids apart with the fingers of the left band The di cis ion 
needle should be inserted at the upper limbus and pas cd as far as the 
centre of the pupil the cap ule is then divided horizontal^ for a 
distance of 4 or 5 mm The needle is withdrawn if possible without 
loss of aqueous If so much swelling of the lens results that pain and 
increased tension appear after a few davs the soft lens matter must 
be evacuated or if ven much soft lens matter comes forward without 
pain or tension it mi\ be advisable to let it out bj linear extraction 

Linear extraction Instruments — Speculum fixation forcep 

kcratomc undine and rubber tube curette iris repositor iris 
forceps and scissors 

Technique — In children a general inrsthetic is neccssir} \fter 
insertion of the speculum the conjunctiva is seized just behind the 
hmbus on the nasal side The point of the hcratome is placed ju t 
anterior to the hmbus on the temporal side (for the left c\ e the mstru 
ment must be held m the left hand unless the surgeon stands on if e 
patient s left front) and the l lade directed nearlv at right an^l *s to 
the surface As soon -n» the point is seen to have entered the anteru r 
chamber the handle is depressed and the blade j asstd on parallel with 
the surface of the ins till a section of about 0 mm hxs lean mad 
The blade must be withdrawn slowlv as otherwi c the gu h of aqtiee Us 
and lens d bns mav cause the ins to prolapse The soft lens mittcr 
can now be waJied out of the anterior chamber 

After Cvtarvct 

This term is applied to the membrane which so often form in tf 
pupil after removal of the lens The term «ccondar\ cataract 1 ojU. 
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be used only for those cases of cataract which follow chronic inflam 
mation of the eye 

There are various causes for the formation of after-cataract It 
is certain to form if the anterior capsule is not opened in the pupillary 
area during extraction It is much less common if the anterior capsule 
has been removed by capsular forceps and still less likely if the lens 
has been removed in its capsule It is evident therefore that the 
antenor capsule is chiefly responsible Microscopical examinations of 
avulsed after cataract usually show a proliferation of antenor capsular 
cells forming a thin layer of lens fibres There are some more trans 
parent after-cataracts which are due to a puchenng of the posterior 
capsule The more complicated forms of after cataract are due to 
inflammatory Organized exudation on the surface of the capsule and 
are often thick and very tough The ins may be firmly united to this 
with the pupil drawn up towards the corneal scar 

The method of treatment depends on the character of the membrane 
In the simple forms Bowman s method of cutting a small central 
opening with two discission needles is sufficient to ensure a good result 
but in the complicated forms a special cutting instrument such as 
Ziegler s knife is necessar\ This has a very sharp point a straight 
cutting edge 7 mm in length and a round shank which exactly fills 
the opening m the cornea made b\ the blade in order to retain the 
aqueous humour 

In all cases of needling two instruments should be used — either two 
Bowman s discission needles or one needle and one Ziegler s knife or 
two Ziegler s knives — in order to remove the strain of the suspensory 
ligament on the ciharv processes The instruments are inserted at 
the limbus one up and in and the other to the outer side they enter 
the membrane at the same spot back to back and then cut away from 
each other the Ziegler owing to its length of blade w ill allow gentle 
sawing movements 

Bowman’s operation for after cataract \\ ith semi transparent 
membranes a focus lamp is necessary The room should be darkened 
and the lamp placed in front of the recumbent patient about 45° 
above the horizontal meridian The membrane should be examined 
carefully to note if any dense strands are present An opening should 
be made as near the centre as possible avoiding such strands 

After insertion of the speculum one discission needle is placed at 
the limbus up and in with its blade parallel with the plane of the ms 
the other at the limbus just below the outer horizontal meridian One 
needle supports the eye while the other perforates the cornea With 
a steady patient fixation forceps are not necessary The tw o needles 
are made to meet at the site of the proposed opening One needle 
perforates the membrane and as soon as the opening is large enough 
the other needle enters with it The blade of the right hand needle is 
non made to cut towards the operator while the other nee lie cuts 
awuv from him In this way a large opening can usuallv be made 
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The needles are withdraw n care being exercised that the blades should 
escape as they entered viz parallel w ith the ms in order to retain the 
aqueous humour 

If many dense strancs are present the operation should be performed 
in a different manner The nght hand needle is replaced by a Ziegler s 
knife The opening in the capsule should be a little below the centre 
and the knife with the edge towards the operator by gentle sawing 
mo\ements is made to cut upwards while the capsule is supported b> 
the Bowman s needle in the left hand 

In the more complicated cases with dense capsule and adherent iris 
tw o Ziegler s knives should be used They enter a commoruipening at 
the centre of the proposed pupil back to back and are then separated 
by gentle sawing movements until an opening as large as possible 
is made 

Ziegler’s technique —Ziegler uses one knife only and enters the 
anterior chamber through the limbus abov e He then passes the knife 
across the anterior chamber and punctures the membrane below and 
to the left and cuts upw ards tow ards the middle line he now punc 
tures the membrane again below and to the right and cuts upwards 
till he meets the upper end of the previous section An lridotomy of 
an inverted V has thus been done With the point of the knife the 
apex of the flap is pushed downwards to leave a triangular opening 

The proper use of Ziegler s knives eliminates the more dangerous 
procedures of making a large opening with a keratome and cutting out 
a piede of the membrane w ith de W ecker s scissors 

Glvicoma 

Primary glaucoma whether due to over secretion of the aqueous 
humour or to its fault} absorption can only be relieved by operation 
all other forms of treatment are merely palhativ e 

In secondary glaucoma the increased tension of the eye is due to 
exudation into the aqueous chamber of albuminous fluid which is 
absorbed w ith difficulty The condition is a frequent complication of 
iritis and mdo cyclitis and is usually temporary as the inflammation 
subsides under appropriate treatment the tension returns to normal 
When the tension remains high in spite of treatment an operation 
is necessary 

In chronic glaucoma an operation should be attempted if there is 
any decline in central visual acuity not explainable from other causes 
also if the intra ocular tension does not become normal and remain 
normal with pilocarpine and finally if there is progressive loss of 
visual field 

We owe the operation of iridectomy for glaucoma to von Graefe 
who in 1858 advocated this line of treatment for acute and chronic 
glaucoma It is still the operation of choice for the acute form but 
for chronic cases the percentage of failure w as so high that surgeons 
have looked for a better means of combating the disease Tins has 
been found in the various forms of sclerectomy As the name implies 
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a small pjece of sclerotic is removed close to the limbus, and covered by 
conjunctiva, thus establishing a permanent safety v alve to the anterior 
chamber 

Iridectont}. — This differs from the iridectomy performed as a 
preliminary to or during cataract extraction m the latter the pupillary 
portion is chiefly involve^ and only sufficient ins to prevent prolapse 
into the wound is removed If glaucoma is to be cured by iridectomy. 




Fig 6Go — Glaucoma iridectomy — uis section first stage 

as much of the penpherv of the iris as possible must be torn away, thus 
breaking dow n adhesions at the iridic angle, u hich in this disease are 
a serious complication The operation is indicated in all cases of acute 
glaucoma, and in secondary glaucoma when the tension cannot other- 
wise be reduced If the tension is very much raised, the operation 
will be made safer by puncturing the sclerotic behind the ciliary region 
before commencing the operation proper , otberw tse there is danger of 
rupture of the suspensory ligament and escape of vitreous 
As a rule a general anesthetic is required in the acute cases 
The inciMon differs from that made in cataract extraction it is 
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not so large, and it is farther back — that is to say, entirely in sclerotic 
For cosmetic reasons it is made of course, in the upper part of the eye 
The section is difficult, as, besides having a very shallow anterior 
chamber across which the knife (von Graefe's) must be passed without 
injuring the lens the patient is under a general anaesthetic with his 
eye rotated upwards The conjunctiva is grasped with forceps on the 
nasal side close to the cornea, and just below the horizontal meridian 
The puncture is made about 2 mm below the upper limbus an J 2 mm 
from the outer limbus The knife must at first be directed nearly at 
right angles to the globe, but when the point is seen to enter the anterior 
chamber its direction is altered to correspond w ith the plane of the ins 
With a shallow anterior chamber there is less danger of injury to the 
lens if the point of the knife is earned round the penphery of the 
anterior chamber before making the counter puncture, which must 
correspond m position with the puncture (Fig 659 ) The incision is 



Fig 66i — Glaucoma iridectomy— iris Fig 662 —Glaucoma iridectomy 

section second stage operation completed 

completed bv to and fro mo\ ements and kept in the sclera throughout 
The final cut should be at least 2 mm from the limbus A large 
conjunctival flap completes the section The eye must now be rotated 
downwards if necessary by an assistant Closed ins forceps, held m 
the left hand are inserted into the anterior chamber, and then opened 
and made to grasp a piece of the sphincter of the iris , this is withdraw n 
and a radial section made with de Wecker scissors on the right side 
(Fig 660 ) The ins is tom from its attachment along the whole length 
of the wound, and freed with a final snip of the scissors (Fig 661 ) 
The angles of the w ound can be freed from any prolapse 1 iris bv 
rubbing the cornea with a repositor at each end of the wound, so as to 
squeeze the ins between the cornea and the lens (Fig 662 ) 

It is a good plan when the ms is first seized to attempt an irido 
dialvsis by pushing the forceps with the contained sphincter towards 
the lower part of the anterior chamber This gn es a better chance of 
breaking dow n adhesions at the indie angle 
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In certain cases when the operation is neinng completion Mtreous 
will suddenly appear in the wound in increasing quantities this is 
evidence of rupture of a large choroidal blood vessel and will almost 
certainty lead to the loss of the eye It is due to the sudden relief of 
pressure and w here disease of the blood vessels is suspected thisdanger 
is somewhat reduced bv performing a posterior sclerotomy before 
the indectomy 

Posterior sclerotomy —For this very useful and simple operation 
local anesthesia is usually sufficient The site is a region between the 
vertical and lateral recti just anterior to the equator The eye is 
rotated in the opposite direction and at the site of the puncture the 
conjunctiv a is seized with forcej s and draw n for \ ards a von Graefe 
Knife with the blade in a radial direction and the edge posteriorly is 
passed about 5 mm into the eye w ith a considerable backw ard direction 
to avoid the lens The section having been increased to about 8 mm 
the blade is withdrawn and the conjunctiva will slide back so that the 
tw o openings do not correspond The easiest position for the puncture 
is dow n and out and this w ill also be out of the w ay of the subsequent 
iridectomy The result of the operation is a slow f ill of pressure which 
may last for twenty four hours cr more 

In cases in which a general aiursthetic is inadv liable this operation 
will enable the indectomv to be performed under local anesthesia the 
ne\t day In all cases in which the tension is much raised and also 
those in which disease of the blood vessels is suspected iridectomy 
should be preceded b\ posterior sclerectomv 

Lagrange’s modification of iridectomy — Lagrange has modified the 
operation of iridectomy for glaucoma The puncture and counter 
puncture are made to form a section of 6 mm but the final lip of the 
wound is brought farther back in the sclerotic bv tilting the knife 
backwards A large conjunctival flap is cut turned fonv ards and freed 
from the fragment of sclerotic that forms part of the anterior hp of the 
wound This piece of sclerotic i» remov ed with scissors and ordinarv 
iridectomy completes the operation 

In chronic cases a peripheral indectomv ma\ be preferred The 
originator of tins operation claimed that it was suitable for all form 
of glaucoma Manv continental surgeons prefer it to trephining and 
claim that the opening in the sclera has a thicker covenng and is 
better protected from possible infection 
The operation of choice in all cases of chronic glaucoma is -usually 
Elliot s trephining 

Elliot’s operation — General anesthesia is not required and is 
indeed a great disadvantage Local anaesthesia even in subacute 
cases is sufficient particular^ if a subconjunctival injection of cocaine 
4 per cent and adrenalin 1 4000 is given at the site of the operation 
A piece of conjunctiva is seized with forceps about 10 mm from 
the limbus in the upper part and a flap cut with the scissors about 
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20 mm m width, curving towards, the cornea but not reaching it b\ 
at least 5 mm This flap must be handled gently it must be held 
awa> from the globe, and freed from the subjacent tissues with sharp- 
pointed straight scissors up to the limbus Here it is necessary to split 
the cornea for a depth of at least 1 mm This is done with a round- 
ended knife, such as that of Tooke which resembles, a chisel with the 
comers rounded off In making this split, the line of separation 
should lie below Bowman s membrane in order to make the anterior 
part of the flap as thick as possible If the cornea is divided sufficienth 
a small crescent of comeal tissue is seen this looks dark in companion 
with the sclerotic A trephine (II or 2 mm) is now placed as far 
forward as possible and to prevent the conjunctiva being cut by its 
edge, the membrane should be held at right angles to the globe and 
parallel with the trephine When the instrument is in position the 
conjunctiva should be seized at the left hand side (if the right hand is 
used for the trephine) to fix the ey e and with stead} rotarv movements, 
the instrument tilted slightly forwards the disc is cut The reason for 
this tilt is that the anterior part nrnj be cut first leaving the disc 
hinged by its postenor edge While cutting the disc the surgeon 
should keep his ey e fixed on the upper part of the ms for as soon as 
the anterior chamber is entered aqueous humour will escape and the 
ins will come into contact with the edge of the trephine and be moved 
b\ it , the instrument must therefore be w ithdrawn directly the ins 
shows the slightest mov ement A knuckle of ins should then be found 
to be protruding through the trephine hole and the disc pushed 
forwards and held by its postenor edge The assistant should now 
draw the conjunctival flap downwards or if no assistant is available, 
the flap may be pushed awav with closed de Wecker scissors, then 
with straight mdectom\ forceps the ins and disc should be seized 
together and cut off The conjunctiva is replaced and the trephine 
hole examined through the transparent conjunctiva , its position 
should be half m the cornea and half in the sclerotic in other words 
the limbus should bisect it As tags of ms ma\ be entangled in the 
hole this region should be massaged with the back of a curette the 
ms will thus be squeezed between cornea and lens, and can be mampu 
lated away from the opening which is better than pushing the end of 
an ms repositor into the trephine hole 

It is usually advisable to bring the edges of the conjunctival wound 
together by means of a fine silk suture which can be removed at the 
end of five days 

The difficulties and complications which may occur during the 
operation are many It may be found impossible to dissect uj> a flap 
of conjunctiva at the site chosen In this case a new site murt be 
found where the conjunctiva is not fixed to the globe To make 
certain that the disc is not being cut too far back it is advisable to 
examine the position of the circle as soon as it is marked out, then to 
replace the conjunctiva in position and note that the circle overlaps 
the line of the limbus While the disc is being cut, the trephine must 
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be tilted slightly forwards, if it is tilted too much the aqueous may 
escape from a narrow anterior opening m Descemet’s membrane 
through which the ms cannot be made to prolapse If the trephine is 
used now there is danger of injun, to the lens The patient should be 
put bach to ted and a subsequent prolapse of ins awaited , this can 
easil\ be removed 

If the trephine is held at right angles to the globe without am 
tilting, the disc wall be completely freed and mav escape into the 
anterior chamber No harm wall result if it is allowed to remain 

Later difficulties — (1) The bleb may be too large and overhang the 
cornea, giving the patient a feeling as of foreign bod\ This is due 
to the flap being too superficial on the cornea when splitting the cornea 
(2) Rapid closure of the trephine hole usually due to blocking with 
uveal tissue, results from the trephine hole being too far bach The 
flap must be turned down again and the trephine hole examined If 
it is found to be too far bach another trephine hole should be made 
under the same flap but farther forward and a little to one side of the 
first opening When this is completed and not before, the prolapsed 
uveal tissue should be removed from the first opening 

Herbert’s small flap sclerotomy. — This operation for relief of intra- 
ocular tension is useful in cases of secondary glaucoma particular!! 
when following extraction of cataract, or needling for after cataract 
In such cases, if the anterior chamber can be drained for a few days, 
the eye ma\ regain its normal tension when the inflammatory or other 
products are allowed to escape 

Instruments — Speculum, fixation forceps, narrow heratome, blunt- 
pointed, trowel shaped knife ins scissors and forceps and repositor 

An incision is made with the heratome through the conjunctiva about 
(i mm from the limbus The heratome is then parsed beneath the 
conjunctiva, the sclerotic punctured about 2 mm from the limbus, 
and the anterior chamber entered The scleral opening should be 
about 4 mm m width The trowel-shaped knife is entered into the 
anterior chamber on its side and then turned with its edge forward 
and the sclerotic divided at either end of the’ heratome incision without 
injuring the conjunctiva An iridectomy is not usually required 

Heine’s operation. — As mam Continental operators dislike the 
trephining operation, and some 'substitute must be found for an 
ordinary broad iridectomy in chrome glaucoma, Heine’s operation Is 
becoming increasingly popular This consists of estabhslung a 
communication between the anterior chamber and the supra-choroidal 
space 

Instruments — The instruments required are speculum, fixation 
forceps, scissors, heratome and ms spatula 

A small conjunctival flap about 10 mm from the limbus is dissected 
up towards the cornea to expose the sclerotic , incision is then made 
with the heratome, at 5 mm from the limbus, obliquely through the 
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sclerotic This incision overlies the ciliary body , care must be taken 
that the sclerotic only is divided The spatula is then inserted into 
the wound the point must be pressed against the posterior surface 
of the sclerotic and pushed forward through the ligamentum pectmatum 
until it enters the anterior chamber m front of the ins The ms root 
can now be separated to the required Extent by lateral movements of 
the spatula The instrument is then withdrawn and the conjunctiva 
rep’aced in position A conjunctival stitch is not necessarv 

Should this operation fail to relieve the increased tension many 
Continental operators would as a last resource attempt a trephining 
operation In this country most surgeons would do the trephining 
operation first and if this failed owing to blocking of the trephine hole, 
would do Heine s operation behind the trephine opening 

The ligamentum pectmatum can easily be divided from the anterior 
chamber as described by Thomson Henderson He makes a section 
of the cornea about 7 mm m length with a narrow Graefe knife, with 
cutting edge anteriorly The incision is at nght angles to the corneal 
surface and 1 mm from the limbus An iris repositor is passed into 
the wound and keeping the round edge against the posterior corneal 
surface under the upper lip of the wound is pushed backwards into 
the angle of the anterior chamber Keeping the ey e hooked up on the 
repositor with further pressure the ligamentum is broken through and 
separated for the whole length of the corneal incision The iris which 
is contracted by esenne is unlikely to prolapse if it does it can be 
replaced or excised 

Iridencleisis is performed by some operators in preference to tre- 
phining It consists of embedding a small piece of prolapsed ins 
under the conjunctiva The conjunctiva is drawn forward over the 
upper limbus and a narrow keratome is then made to enter the anterior 
chamber at 4 mm from the limbus passing through the taut con 
junctiva With mdectomy forceps a piece of ins is drawn out and a 
tangential part section of the iris is made, leaving a tag attached at 
one end This tag of ms is left outside the wround under the con 
junctiva 

RADIUM fiV OCULAR DISEASE 

In recent years considerable success has followed the use of radon 
seeds in certain t\ pes of intra ocular growths In about 25 per cent 
of cases of glioma of the retina both eyes are affected This disease 
occurs only in early childhood and may be congenital and if both eyes 
are affected one ey e has always a larger growth than the other Thi-> 
ey e should be removed with as long a piece of optic nen e as po'-^iblc , 
the other eye can then be treated with radium 

A melanotic sarcoma of the choroid of small size in a one-eyed 
patient can have similar treatment Before the operation a careful 
localization must be earned out in a similar way to the localization 
of the tear in the operation for detachment of the retina U the 
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growth is very far bach it ma} be necessary to divide an overlying 
muscle When the site has been sufficienth exposed, an opening 1*, 
made with a bent needle and the radon seed is inserted and tied in 
position , it is removed at the end of 4 or 5 day s 

DETACHMENT OF THE RETINA 

The treatment of this condition has become much more successful 
of recent 3 ears, owing to the work of Gomn and an operation is now 
advisable, as the chances of recover\ of sight after operation have 
improved from about 5 per cent to 80 per cent if the patient is not too 
old and the detachment recent and not too extensive 

The retina is developed from the two lay ers of the primitive optic 
cup, and there is therefore, a potential space between the two layers 
What actually occurs is a separation of these two layers by fluid 
passing into the space t , the inner nervous layer floats towards the 
vitreous while the outer pigment layer remains attached to the choroid 
In some pait of the detached retina there is usually a hole or else a 
separation from the ora serrata Gomn maintains that this hole or 
‘dismsertion must be closed at the time of the operation to effect a cure 
The difficulty is to decide what place in the sclerotic would correspond 
yvith the retinal rent when the retina is replaced in position after 
removing the sub-retinal fluid Many elaborate instruments were 
devised for this purpose, but with new methods of operating such 
extreme accuracy is not so necessary as a much larger area is attacked 
than the single cautery puncture of Gomn 

Gonin’s operation.— The tear in the detached retina having been 
fourtd, careful measurements must be made to determine the exact 
position on the sclerotic where the puncture is to be made A sub- 
conjunctival injection of novocain and adrenalin is given in this region 
A curved incision is made through the conjunctiva and Tenon’s 
capsule, about 12 mm from the limbus and 20 mm in length, and is 
dissected up until the required position in the sclerotic is exposed 
A thermo cautery with a rather fine point is now heated to a white 
incandescence An incision is made m the sclerotic w ith a \ on Graefe 
knife and the sub retinal fluid allowed to escape as completely as 
possible The cautery is now pushed into the scleral wound for a 
distance of 4 mm and is allowed to remain in position for not more 
than tw o seconds The conjunctiv a is replaced and sutured in position 
Both eyes are bandaged and the patient kept in bed for one or two 
yveeks The result xvill depend on whether the tear in the retina has 
been sealed by the cautery 

To overcome the difficultv of hitting off the tear with the cautery, 
many operators now use a barrage of small cauterizations surrounding 
the area of the tear A diathermy apparatus is used with needle 
points not more than 2 mm in length and a current of SO m a The 
needle is made to enter the sclerotic with the current on and is with- 
drawn after two seconds As many as 20 or 30 insertions may be 
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made and if insufficient sub retinal fluid is escaping an incision can 
be made with a narrow knife to allow its complete escape 

EXCISION OF THE EYE 

This operation is one of the easiest in ophthalmic surgery and any 
medical man should be able to perform it more particularly os the 
remov al of a badly damaged or painful blind ey e may be urgent 

The chief reasons for removal of an eye are 

1 The presence of an intra ocular malignant grow th 

2 A perforating wound of the eye se\ ere enough permanenth to 

damage the sight and of a character likely to produce 
sympathetic inflammation in the other eve 

3 An eye that is blind and painful 

As sympathetic inflammation has never been known to occur if the 
eye is removed within ten days of the injury it is m most cases wise 
to wait a few days before making the final decision There are how 
ever certain injuries which are so severe that delay is useless 

Anaesthetic The operation requires either a general anaesthetic or 
a deep retrobulbar injection of novocain 

Instruments — Speculum fixation forceps strabismus scissors squint 
hook large curved scissors needle holder needle and suture 

Technique of excision After insertion of the speculum the con 
junctiva is seized with forceps close to the limbus on the right hand 
side a «mall incision is made one blade of the scissors inserted into 
the opening and the conjunctiva divided as close to the limbus as 
possible this procedure is followed till the conjunctiva is free all 
round \\ ith the closed scissors Tenon s capsule can be opened up 
and any adhesions divided Each of the recti is now lifted on the 
squint hook and divided between the hook and the globe The screw 
of the speculum should be loosened and the speculum pressed back 
wards so as to dislocate the eye forwards The large scissors dose! 
are passed between the conjunctiva and the globe on the right hand 
side to the back of the eye the optic nerve is felt for and having 
located this carefullv the surgeon withdraws the scissors sufficiently 
to allow them to open and then divides the nerve close to the globe 
The eye can now be held between the finger and thumb of the left 
hand and the oblique tendons divided as the eye is withdrawn Tins 
is often followed by free h'emorrhage which can be controlled bv 
placing in Tenon s capsule a plug of gauze to be changed tvv o or three 
times and then removed The conjunctiva is brought together but 
not so firmly that blood is unable to escape A large dressing is 
placed on the outside of the lids followed by a firm bandage and the 
patient is put back to bed 

Certain modifications are required in exceptional circumstances U 
the eye has a large wound in it a strong suture should be passed 
through both lips of the wound and given to an assistant who must 
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drnv the eye slightly forward by means of this suture and keep it so 
throughout the operation 

When glioma of the retina is suspected the optic nene must be 
divided as far back as possible In tins form of tumour the invasion 
of the e\tra-ocular tissues is invariably through the optic ner\e The 
nerve can be freed from the surrounding tissues for a considerable 
distance by the closed scissors then with the dislocated eye drawn 
forward with the finger and the scissors pressed back as far as possible 
the nerve may be divided 12 16 mm behind the globe 

As the ly mph spaces connected w ith the dura mater are opened on 
dividing the optic nerve the operation of excision in cases of acute 
suppuration of the eye may be followed by septic meningitis Although 
this rarely happens it is advisable m such cases to leave the sclerotic 
attached to the optic nerve and to remove the rest of the eye This 
is called evisceration Some surgeons prefer this operation m all 
cases as it leaves a much better stump for the artificial eye 

Evisceration of the globe The conjunctiva is divided as for 
excision and Tenon s capsule opened up with strabismus scissors but 
no muscles are divided An opening is made in the globe with the 
scalpel about 30 mm behind the limbus anv! the sclerotic is divided 
by scissors all round at about this distance This piece is removed 
and contains the cornea ms lens and ciliary body The contents of 
the rest of the globe are removed by means of a piece of wool wrapped 
round a pair of forceps while the sclerotic is held forward this is 
repeated until oil pigment is removed and the cup like cavity can be 
seen white and glistening This completes the operation m septic 
cases but when no pus is present in the vitreous the conjunctiva can 
be brought together o\ er the collapsed sclerotic 

It is obvious that in aseptic cases if something were put into the 
sclerotic and the edges brought together a much better cosmetic 
result might be obtained In 1885 Mules published his operation in 
which he inserted a glass globe into the cavity? \\ hen successful the 
results of this operation are excellent but a great number of the globes 
arc extruded The incision of the sclerotic has to be a double ellipse 
instead of a circle the upper and lower lips are only about 2 mm 
irom the corneal margins 

The scleral lips should be sutured w ith catgut making a horizontal 
line and the conjunctiva brouglit together u ith silk to form a vertical 
line The globe should not be more than 10 mm in diameter 

Abscission — Tins operation devised by Cntchett m 1803 is seldom 
performed now as it is considered likely to cause sympathetic 
ophthalmia Its chief use is for blind eves suffering from staphyloma 
of the cornea The anterior segment of the eye is removed as in 
Mules s operation but the vitreous is to remain The conjunctiva is 
divided and Tenon s capsule opened up as for e\ isceration I our 
large curved needles arc passed vertically at intervals of about C mm 
the tw o central ones passing behind the cornea T acli needle enters 
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the eye about 10 mm behind the upper limbus and reappears 10 mm 
from the lower limbus The head of each nee lie lies just btlnn 1 the 
site of the upper part of the incis on and the points just belt in 1 the 
lower incision The needles are left in position until the anterior 
segment of the e>e has been removed The incision must lie farther 
bach than in the operation for cv isceration so as to rernov c the ciliarv 
bodj An opening is made with the scalpel and the incisions are 
completed with scissors Catgut sutures are inserted into the eve* of 
the needles the needles withdrawn and the sutures tied Thcojveration 
is then completed as in Mules s operation b} bringing the conjunctiva 
o\ er the w ound to make a a ertical line of sutures 

Frost’s operation — In 18S5 Frost ad\ocatcd as an improvement on 
simple excision of the e}e the insertion of a hollow glass sphere into 
Tenons capsule The sphere when retained gives an admirable 
stump for an artificial e}e 

After removal of the c}c Tenons capsule should be fillel with i 
plug of wool while a purse string suture is inserted about > mm from 
the edge of the wound The plug is removed and re placed In the 
glass sphere which should not be more than 10 12 mm in diameter 
The purse string suture utied tightlv and a pad ind bandage applied 
A rather large proportion of the globe* is extruded at the end of a 
week or ten da>s probable owing to slight sej tic infection from tlu 
ponjunctiva 

Operations for cases unsuitable for artificial eje— -The removal 
of the hd margins conjunctival sac md tarsal cartilages is indicate 1 
in certain cases where an artificial eve cannot be worn It is advisable 
in malignant disease of the hd margins involving the c}C and in 
extensive injuries of the lids and c>e also in lunatics who cannot be 
trusted with an artificial eve 

The cvc is evened in the ordinarv inj the speculum is removed 
and an incision made with the scalpel about 1 mm from the III 
margin in the shin of both lids beginning at the inner and meeting 
at the outtr canthus The external tarsal ligament is divided with 
scissors The lid margins with the whole conjunctiv a arc now drawn 
towards the inner canthus and freed from the subjacent ti u<s bv 
means of the sci* ors and finallv removed In dividing the m is at the 
inner canthus The canahcuh arc included The shin m irgms an 
then brought together The result is a perfectlv smooth surface 
The hcrymal gland has not been interfered with and nm cau«t 
recurrent attach* of swelling for a few months 

Exenteration of the orbit — In malignant disease th whole 
contents of the orbit mav have to bt removed and if tin. l>om wall* 
arc involved the periosteum must al-o lie sacrificed 

\ftcr inserting the speculum the surgeon divide* the mttr t i n «hj» 
with curved seniors up to the eelge. of the orbit Th f rm t • y *■ 
conjunctiva are opened up above and below with the a!| v 
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incisions meeting at the inner and outer cantbi The e\e is drawn 
forwards and inwards and the contents of the orbit are freed from tne 
outer wall bj repeated cuts with the scissors as fir bach as possible 
The lower inner, and finally the upper walls are treated similarly, and 
when the whole ma«s is free it is drawn forwards and finally separated 
from the apex of the orbit The free hemorrhage w hich usually follows 
is controlled by packing the orbit with gauze If the periosteum is to 
be remov ed a rugme w ill be required The incision through the formces 
of the conjunctiva is continued up to the edge of the orbit where the 
periosteum is dn ided It is firmly attached at the margin but else 
where is easilj freed from the orbit The operation should be completed 
b\ removing the edges of the lids and the palpebral conjunctiva The 
shin will form an admirable protection for the anterior part of the orbit 



Fig 663 — Maxwell s operation 

Maxwell’s operation — It is often found impossible to wear an 
artificial eje owing to the lower cul de sac being too shallow to retain 
its lower edge Maxwell has devised an operation for deepening this, 
cul-de sac An incision is made at the lower part of the cul de sac in 
length nearly equal to that of the lower lid and in depth about (► mm 
throughout (Tig GG8 ) An incision is then made in the shm about 
5 mm below the lid margin and a little larger than the conjunctival 
incision , from each end of this a curved incision extends downward* 
meeting at a point 12 mm below the centre of the first incision The 
upper shin incision is made to join the conjunctival incision The 
lower shin incision is deepened obliquel) upwards to form a pedicle 
for the crescentic island of shin Tlus crescent is pushed upwards 
under the bridge formed b> the lid margm, and its upper edge attached 
to the posterior edge of the conjunctival wound b> several sutures 
(Fig GG4 ) The lower edge of the crescent of skin is pushed up still 
farther and attached to the anterior edge of the conjunctival wound 
(le the ’posterior border of the bridge) The shm wound is then 
closed bj horsehair sutures 
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At the present time greater success is obtained b\ planting an 
epithelial graft in the socket after removal of all conjunctiva \ 
mould of the cavitv is taken with dental wax softened b\ heat A skin- 
graft is cut from the inner side of the upper arm or thigh, of sufficient 
size to wrap round the graft completely , \uth the raw surface outwards 
After dividing the outer canthus with scissors, the covered graft i> 
placed in the socket with the line of graft overlap parallel with the 
palpebral fissure The outer canthus and middle line of the lids arc 



sutured At the end of a week the lid sutures are removed but the 
mould must remain in position for two weeks , it can then be removed 
and replaced b\ a smaller mould At the end of another four weeks 
this mould can bt replaced bv an artificial eve 

FOREIGN BODIES IN THE EYE 
Diagnosis.— It is an axiom that even eve with a perforating wound 
should be considered to contain a foreign body unless the patient can 
prove the contrarv 

Much assistance can be obtained from an X-rav photograph It 
must be remembered that some substances are transparent to X ravs 
— for instance most forms of organic matter, glass and stone 

Electro-magnets are useful if the bodv is of iron or steel but certain 
steels are non magnetic, viz manganese and chrome 

If the lens be uninjured, the fundus clear of blood, and the foreign 
bodv situated posterior to the equator, it mw be seen with tin ophthil 
moscope and its position located 

Fmallv , there are certain cases, eg an c\ c that has been injured bv 
a piece of stone, causing a traumatic cataract, in which X-rays and 
the magnet are useless, and the diagno>is must be tmde from the 
clinical progress of the case 
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The danger of sympathetic ophthalmitis —The treatment of the 
c\e Will vary a good deal according to the condition of its fellow 
If the injured eye is the only useful one, the surgeon should consider 
Only the saving of some vision in it In most cases, however, the 
other eye must-be the important consideration and the injured one 
must be removed at the end of two or three weeks if the inflammation 
is not rapidly subsiding The presence of a foreign body m one c\e 
used to be considered a certain cause of s> mpathetic ophthalmitis in 
the qther This is not quite true There are some substances such 
as glass, lead, and aluminium which cause no irritation and are there 
fore not \ ery dangerous if sterile but other and oxidizable substances 
particularly copper, cause severe irritation, and unless these are 
removed within a few day s the eye may be lost and the other e\ e incur 
great danger of being blinded by sympathetic inflammation The 
appropriate treatment of the injured eye will depend therefore, on 
various factors, the most important of which are the position of the 
foreign body , its character, and the length of time that has elapsed 
since the injury 

Position of the foreign body. — If it lies in the anterior chamber, 
the foreign body may be remo\ ed by a heratome incision and iridectomy 
forceps If it is embedded in the lens it is better to wait until a 
traumatic cataract has formed, and then to remo\e the lens with the 
foreign bod\ In most cases it is situated in the i itreous, and as it is 
usually of a higher specific gravity than this fluid, it will sink to the 
lower part of the fundus It is in such cases that the character of 
the substance is of such vital importance, for unless it is of magnetic 
steel or iron its removal is extremely difficult 

If two weeks or more have elapsed since the injury , and the eye is 
known to contain a foreign bod\ (the other eye being sound), and is 
inflamed and painful, the organ should be excised without delay , but 
if the injury is more recent an attempt should be made to remove the 
foreign body 

The exact position of a foreign body which is opaque to X rays can 
be determined with perfect accuracy b\ photographs taken at different 
angles This, however, causes some delay, and if a giant magnet is 
available it is better to place all patients with perforating wounds of 
the globe in front of the magnet to determine if the foreign body is 
magnetic or not 

Magnet opera tions.--T wo kinds of giant electro-magnets are at 
present available the Haab, and the Mellingcr or ring magnet , the 
latter is preferable With the Haab magnet the patient must sit 
facing the point of the instrument With the ring magnet the patient 
lies on the operation table and the magnet is placed so as to encircle 
his head 

As the pull of the magnet vanes inversely as the square of the 
distance, and is directly proportional to the weight of the foreign body , 
great care must be exercised on first testing the eye with the magnet 
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If the foreign body is large and magnetizable, much serious damage 
maj be done if the eye is placed too close to the Haab. or if full cur- 
rent and a large rod are used with the nng magnet With the 
latter the weakest current and the smallest rod should be tried first , 
if the patient feel* nothing with the point of the rgd touching the 
c\e, the current should be increased gradualh, and then the rods 
changed until the largest has been used If still no pun is felt and no 
movement of the eye is seen, an\ foreign both present must be 
considered non magnetic 

In making a diagnosis with the Haab magnet the patient should 
be placed with the c\ e 8 in from the point w hen the current is first 
turned on If there is no result the current should be turned off, and 
the patient placed at 4 in then at 2 and at 1 in if there is still no 
result the cornea should be made to touch the point of the magnet, 
and finally the ciliarv region ibo\c and below and to either side is 
brought into contact with the magnet, before a negative result tan 
be accepted 

If the injury was inflicted within twenty four hours and the wound 
is in the ciliary region or behind it an attempt should be made to 
remove the foreign body through the wound In most cases, unless 
it is large the anterior route will be selected and the foreign boly 
drawn forward through the suspensorv ligament and then through 
the pupil into the anterior chamber ITnallv a kcratome incision will 
enable the operation to be completed 

The pupil should be dilated with atropine the lids and eye carefully 
washed and the points of the magnet sterilized Local anxstliesn is 
usually sufficient but as a general anxsthetic may be necessary the 
patient should be prepared accordingly 

The anterior route l he Haab magnet The 'patient is seatc 1 on 
a stool so adjusted that the eye is level with the point of the magnet, 
and his head covered with a towel, is supported against the surgeon’s 
left shoulder The upper lid is raised In the surgeon $ left thumb and 
the lower depressed by the right thumb No speculum is used A 
brilliant light must shine on the eye, preferablv from the left The 
U c is brought slowh towards the point of the magnet until pain i> Ml 
the current bang turned or? onh lor a len seconds at o time fbe 
eye is kept at this distance with the magnet pointing to the centre 
of the cornea while the current is turned on and off as before , the 
ins must be watched carefullv for movement which is usually seen 
below When this occurs the direction of the pull must l>e altered in 
order to draw the foreign body through the pupil If the movement 
of the ms is below the patient must look dow n so that the magnet 
points to the upper limbus 

The operation of removal of the foreign bolv from the anti mu- 
ch amber is proceeded with as soon as it is drawn through the pup» 
and also if it fails to enter the anterior chamber, through being ml mghd 
in the ins, after three or four minutes’ trial with the imgmt Hu 
instruments required are a speculum, fi\a tion-forctps and rip* u r 
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The patient is placed on the operating table, and a general anesthetic 
nny be necessary if he has become restiv e under flic previous manipula- 
tions The lids and eye are w ashed again, and the speculum inserted 
An incision is made with a heratome at the limbus, and at the site of 
the foreign body The point of the magnet is brought as near as 
j os-able to the patient, and the intervening distance overcome by 
raising the patient’s head till the corneal incision is in contact with 
the point The lips of the w ound are separated by the non magnetic 
repositor and the current turned on when the foreign bodj will escape 
and be found adherent to the point of the magnet If the foreign body 
is behind the iris, before raising the patient s head a small peripheral 
iridectomy should be done where the ins had previously been seen to 
move, the foreign body will then escape through this opening when 
the current is turned on 

7 he ring magncl — The patient lies on the operating table, and is 
therefore not so liable to faintness as with the Haab magnet The 
ring is adjusted so that the injured e) e lies m the centre of the solenoid 
A speculum is used The w eahest current is turned on and the smallest 
rod is brought slowly towards the centre of the cornea the current 
is. increased to the maximum and larger rod* are used until a positive 
result is obtained the foreign body is then brought forward as with 
the Haab, the direction of the current being changed when the iris is 
seen to mov e 

Wien the heratome incision has been made, a small magnetic 
spatula is mserted into the anterior chamber and made to touch the 
foreign body , the current is then turned on, and the piece of metal 
removed 

The posterior route — In all recent injuries of the sclerotic where 
the presence of a foreign body in the vitreous is probable the wound 
should be exposed to the pull of a giant magnet w ith as little delay 
as possible 

Wien the original wound has healed, and an X ray photograph can 
be obtained without more than twcnt> four hours’ delay it is better 
to postpone the operation until the position of the foreign body can be 
determined exactlj An incision is then made in an antero-posterior 
direction as close as possible to the site of the foreign body 

The instruments required are a speculum, fixation-forceps, scalpel, 
scissors, nfeedles and needle-holder 

A conjunctival flap must be cut so that the conjunctival sutures 
will not correspond with the deep scleral sutures Wien the sclerotic 
is sufficiently exposed, two sutures are inserted m its superficial layers 
parallel w ith and on each side of the proposed incision 1 hese sutures, 
if held by an assistant, will prevent loss of -vitreous and, when the 
operation has been completed, will enable the wound to be closed 
quickl} The sclerotic is now incised between the sutures for a 
distance of about 10 mm The choroid and retina must also be 
divided to give access to the vitreous chamber The point of a small 
hand electric magnet may now be applied to the scleral wound, but 
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the result is usually negative and the giant magnet must then be 
placed in position If the Haab magnet is used it must be brought as 
near as possible to the patient and his head raised so that the wound 
comes close to the point With the ring magnet the w eahest current 
is turned on and the smallest rod brought slow ly to the w ound the 
current is increased and the rods are changed until the foreign body 
is removed 

If the X ray photographs have proved the presence of a foreign body 
which cannot be removed by the magnet an attempt must be made 
to seize the object by means of small straight iridectomy forceps 

OPERATIONS ON THE BONES OF THE ORBIT 
A grow th behind the eye should be removed as earlv as possible or 
pressure may produce atrophy of the optic nerv e 


5k n Flop Temporals Frorto"! process 
^ r of molar bone 



Fig 665 — Kronle n s operation the field operation 

Show ng the saw u fo the removal ol a qnadnla eral piece of bone f rora 'be ou er wall of 11 e orbit. 

R produced b penni on from Tht Lan A, Jan IS 1933 ) 

If the tumour can be felt an incision about 30 mm m length should 
be made along the margin of the orbit close to the tumour and down 
to the bone the orbital fascia should be separated from the bonv 
margin and the space between the bony wall and orbital contents 
opened up The tumour should be examined with the finger and its 
depth determined In many cases tumours are encapsuled particularly 
those in the upper and outer part of the orbit associated with the 
lacrvmal gland and complete removal by enucleation assiste l with a 
few snips of the scissors is not difficult 

If the tumour extends to the bach of the orbit and the ey e 11 to be 
saved a more extensive operation must be undertaken to obtain 
more room If the eye is blind it should be removed and the tumour 
dealt w ith afterw ards by a complete or partial exenteration of the orbit 
Kronlein’s operation — The eye may be saved by Kronlein s oj>era 
tion this involves the temporary resection of the external orbital 
wall (Fig C6o) 
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Instruments — Scalpel large curved scissors blunt pointed straight 
scissors v arious forceps including j ressure forceps periosteal elevator small 
chisel and mallet retractors orbital spatula needles needle holder catgut 
and silk sutures 

Operation — A cuned incision with con\c\ity forwards is made 
commencing about half an inch above the external angular process of 
the frontal bone and extending to the middle of the rvgoma The 
upper part of the incision follows the orbital margin and here the 
incision is carried dow n to the bone The periosteum along the margin 
of the orbit is incised and separated by the periosteal elev ator from 
the greater wing of the sphenoid Tht orbital contents are held iwav 
from the bare bone with the spatula by an assistant whilst the spheno 
maxillary fissure is located the elevator should be inserted into this 
fissure to act as a landmark A wedge shaped piece of bone ib cut 
with the chisel and hammer The upper incision through the bone 
begins just below the external angular procebs and is extended back 
a\ards to the elevator m the hssure The second incision begim. at 
the base of the orbital process of the malar bone and is continued 
backw ards to meet the firbt incision at the elev ator marking the spheno 
maxillarv fissure The w edge of bone can now be dislocated backw ards 
without being completely detached exposing the outer part of the 
orbital contents covered b\ periosteum Sometimes the bone is 
completely detached in which case it must be placed in warm saline 
and replaced after the tumour has been dealt with The periosteum 
is incised from before backwards with the blunt pointed scis»ors and 
a finger is inserted into the wound to explore the contents of the orbit 
It may now be necessary to divide the external rectus a catgut 
suture is passed on each side of the proposed incision for subsequent 
union A v erv free access ib thus obtained to the orbit and the grow th 
is removed After all hemorrhage is checked the divided external 
rectus is reunited and the bone rotated into position The periosteum 
is replaced with catgut sutures and the skm wound sutured with silk 
or horsehair 
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OPERATIONS ON THE NOSE AND 
PHARYNX 

By W. DOUGLAS HARMER 

ASSISTED BY 

J. CECIL HOGG 
INTRODUCTION 

Operations m the upper air-passages are very common They can 
be simple or extremely complicated There is always an element of 
risk, even in the simpler procedures, and no operation should be under- 
taken \v ithout careful consideration The patient should be overhauled 
thoroughly to ascertain if he is fit enough to stand shock, particularly 
if he is very young or old Preliminary treatment may be necessary 
if he is debilitated by illness, such as anemia, or by certain diseases 
of the heart, lungs or kidneys When there is any known tendency 
to bleeding, operation must be postponed for determination of the 
bleeding time and coagulation time In doubtful cases all necessarj 
preparations for blood transfusion must be made Except m grave 
emergency no operation should be performed on an established case 
of haemophilia 

The anaesthetic is most important Unfortunatelv there are still 
too many deaths during anaesthesia in throat operations, and most 
of the recorded cases have been due to chloroform For children, 
general anaesthesia, in most cases preceded by some preliminary 
medication, is nearly always necessary For adults almost any form 
of anaesthesia — either local or general— may be’ employed. When the 
former is chosen, most patients require a preliminary injection of 
morphia or hyoscine compound half an hour previously 

Cocaine is still used for surface anesthesia more extensively than 
other drugs, in spite of its greater toxicity Usually a 10 per cent 
solution is strong enough for sprav s, tampons of wool or nbbon-gau7C 
packing but 20 or 25 per cent in the form of paint or paste is exten- 
sively used for deep anesthesia 
Two useful formule are — 


Cocain hydrochlor 

20 per 

cent 

Sol adrenalin 1 in 1000 

20 „ 


Gum saline 6 per cent 

... to 100 „ 


Cocain hydrochlor. ... 

... gr 

exx 

Supra-renahn 

gr. 

XXV 

Chloretone 

gr- 

111 

Paraffin liq. 

5 

IV 

Paraffin molle 

ad 

5i 


Sig To be used cautiously. 
18S0 
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Adrenalin — For surface application it is usual to add adrenalin 1 in 
1 ,000, using about 5 drops to GO drops of the anaesthetic solution, thereby 
producing better shrinking of the membranes Cases of sudden death 
from adrenalin have been reported, especially when chloroform is 
given as well, an accident which is unlikely if the adrenalin is 
applied to an unbroken mucosa before the chloroform is given 
Adrenalin ma\ also cause faintness In certain patients adrenalin 
produces severe rhinitis The constriction of the membrants is 
followed b\ great sponginess and rhinorrhoea, and the surface of the 
mucosa becomes covered later b\ a thick fibnnous exudate which takes 
sev eral day s to separate This maj block the nasal passages completely 
and, if allowed to remain too long, ma\ lead to adhesions resulting in 
bridges between the septum and the turbinates For this reason strong 
solutions of adrenalin should never be emploved, and it should always 
be used sparingly 

Sluder’s trunk anaesthesia is an effective method of anaesthetizing 
the whole nasal cavity Two cotton wool probes soaked in cocaine 
paste or pamt are inserted into the nose for ten minutes, one of them 
lying against the front of the sphenoid to block the splieno palatine 
ganglion and the other high up on the septum in contact with the 
nasal nerv e Patients know n to be susceptible should never be giv en 
cocaine 

Pcrcainc is also a powerful local amesthetic and has certain advan- 
tages It can be used m weak dilutions such as 1 in 1 000 or 1 in 500 

Noiocam is of little value as a surface application, but in strengtlis 
of 1 to 2 per cent is widely employ cd for injection and then produces 
good local anesthesia 

The use of basal narcotics before general anesthesia has become 
almost a routine If rectal avertin or paraldeh\de or an intravenous 
injection of evipan or pcnthothal is given the patient becomes slecpv 
and has no further anxietv An intracheal tube can be passed and 
gas-and -oxygen with a minimum of ether can be given 

The methods of procuring aiVESthesiu have improved grcatlv in 
recent years, making it safer for the patient and easier for the surgeon 

Bleeding is a second serious factor which is never to be forgotten 
Manv people are just as fearful of it as they are of taking an amesthetic, 
because they have heard of some other patient who nearlv died from 
haemorrhage It ought almost always to be possible successfully to 
control hemorrhage and, even if a great deal of blood is lost, to prevent 
death from shock Nasal operations are sometimes attended with 
severe bleeding and occasional!! this is sufficient to cause difficult! in 
cam mg out the treatment that has been planned 

Except for certain conditions which will be indicated later, it is not 
advisable to plug the nose after operation because it causes discomfort 
and sepsis If necessary, strips of ribbon gauze which have been 
soaked in adrenalin 1 in 1,000, m some simple antiseptic, or in liquid 
paraffin with powdered bismuth oxychloride, can be introduced 
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bleeding time and coagulation time In doubtful cases ill necessu} 
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of hamophihi 
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Adrenalin — For surface application it is usual to add adrenalin, 1 in 
1 ,000, using about 5 drops to 60 drops of the anesthetic solution thereby 
producing better shrinking of the membranes Cases of sudden death 
from adrenalin have been reported, especially when chloroform is 
given as well, an accident which is unlikely if the adrenalin is 
applied to an unbroken mucosa before the chloroform is given 
Adrenalin mav also cause faintness In certain patients adrenalin 
produces severe rhinitis The constriction of the membranes is 
followed b\ great sponginess and rhmorrhcea and the surface of the 
mucosa becomes cov ered later b\ a thick fibrinous exudate which takes 
sev eral da\ s to separate This mav block the nasal passages completely 
and, if allowed to remain too long mav lead to adhesions, resulting in 
bridges between the septum and the turbinates Tor this reason strong 
solutions of adrenalin should never be emploved, and it should alwavs 
be used sparingly 

Sluders trunk anaesthesia is an effective method of anaesthetizing 
the whole nasal cavity Two cotton wool probes soaked in cocaine 
paste or paint are inserted into the nose for ten minutes one of them 
lying against the front of the sphenoid to block the splieno-palatme 
ganglion, and the other high up on the septum m contact with the 
nasal nerve Patients known to be susceptible should never be given 
cocaine 

Per came is also a powerful local anaesthetic and has certain advan 
tages It can be used in weak dilutions such as 1ml ,000 or 1 in 500 

Noiocatn is of little value as a surface application but in strengths 
of I to 2 per cent is widely emploved for injection, and then produces 
good local amesthcsia 

The use of basal narcotics before general anaesthesia has become 
almost a routine If rectal avertin or paraldehyde or an intravenous 
injection of evipan or pcnthothal is given, the patient becomes sleepv 
and has no further anxiety An mtracheal tube can be passed and 
gas and oxy gen w ith a minimum of ether can be given 

The methods of procuring anesthesia have improved greatly in 
recent \ ears, miking it safer for the patient and easier for the surgeon 

Bleeding is a second serious factor which is never to be forgotten 
Manv people are just as fearful of it as thev are of taking an anxsthetic, 
because they have heard of some other patient who nearlv died from 
hremorrhage It ought almost always to be possible successfully to 
control hiemorrhage and, even if a great deal of blood is lost to prev ent 
death from shock Nasal operations are sometimes attended with 
severe bleeding and occasionally this is sufficient to cause difficulty m 
carrying out the treatment that has been planned 

Except for certain conditions which will be indicated later, it is not 
advisable to plug the nose after operation because it causes discomfort 
and sepsis If necessary, strips of ribbon gauze which have been 
soaked m adrenalin 1 m 1,000, m some simple antiseptic, or in liquid 
paraffin with powdered bismuth oxychloride, can be introduced 
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through the anterior nares The nasal fossae should be packed 
thoroughly and tightly passing the ribbon to the sphenoidal region 
along the floor and then packing the upper and an tenor parts of 
the nose This pre\ents the gauze from slipping down into the 
pharynx A narrow piece of adhesive strapping applied from side 
to side around the front of the nose also prevents the patient 
from dislodging the pack by sneezing Rarely the posterior 
nares must be plugged first A roll of gauze (1| by l in) is firmly 
tied by a double strand of thick silk A soft rubber catheter is 
passed through the nose and to the end which appears in the phary n\ 
one of the silks is attached The catheter is withdrawn from the nose 
with the silk The soft palate is retracted with a finger and the plug 
is drawn upwards by the silk so that it is firmly impacted inside the 
posterior nans To fix it in position the silk can be tied around a 
second roll of gauze placed just outside the nostril Lsually both pos 
tenor nares must be plugged and the gauze retained for forty eight 
hours Such plugging may also be necessary for secondary hemorrhage 
occumng sev eral days after operation or for sev ere forms of epistaxi* 
due to other causes In certain instances the plugging needs replace 
ment after clearing the nose of blood clot See also p 13S8 

Shock — To prevent shock it mav be necessary to give the patient 
an immediate transfusion of blood In major operations such as 
removal of tumours of the jaw it ma\ sometimes be advisable to 
perform a preliminary ligature of the external carotid arterv In one 
instance temporary ligature of both external carotids enabled me to 
remove successfulh a large pulsating angiofibroma which had been 
considered inoperable with hardly am loss of blood or shock from 
the operation Secondar\ hemorrhage after operations on the jaw or 
nasal sinuses may be so se\ere (S per cent m my cases) that it can 
onlv safelv be controlled b\ ligature of the external carotid and 
blood transfusion 

Pharyngeal operations sometimes cause bleeding which may be \ ery 
alarming and serious if not properly dealt with (stc tonsillar bleeding 
p 1420) In rare instances where an abnormal artery usually the 
internal carotid has been divided there may be fatal collapse before 
the vessel can be ligatured When removing adenoids an unfortunate 
house surgeon actually cut out a complete segment of the internal 
carotid artery which no doubt had projected into the naso pharynx 
and the child died in consequence although the bleeding w as e\ entualh 
controlled 

Sepsis — It is w ell to remember that the upper air passages are often 
very heavily infected with virulent organisms and that although the 
patient mav not appear to be ill resistance may be at a low ebb 
Considering the great number of operations performed un ler these 
conditions serious complications may be said to be rare but their 
possibility should not be forgotten A simple operation for polvpi or 
for sinusitis may be fatal ow mg to meningitis In the pharynx trauma 
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may be followed by very severe infection and general toxemia If 
blood mucus or pus is allowed to piss into the trachea the patient 
may suffer from serious asphyxia followed by bronchitis broncho 
pneumonia and other lung complications 

OPERATIONS ON THE NASAL FOSS/E AND 
ACCESSORY SINUSES 

Submucous Resectiox or the Nas4l Srrrini 
Indications — -This is the operation to choose for the relief of any form 
of nasal obstruction whether due to displacement of the anterior 
portion of the septal cartilage to spurs or to a deflection of the septum 
(Fig GC6) for man} cases of rhinitis (colds) naso pharyngeal 
Eustachian and laiyngeal catarrh for certain lung conditions in 
patients suffering from air hunger for certain cases of asthma for 
reflex nasal headaches and to facilitate the treatment of polypi or 
cthmoiditis or intranasal drainage of the frontal sinus and the antrum 



Fig 666 — Varieties of deflected septum 

A S shaped (I m d lc turbinate 2 nfenor turb na e) ■ posterior spur c,imr'[l 2 reflrrt noMUps) 

In children it is rarely performed because of the difficult) of obtain 
mg good results on account of the small size of the nasal foss"e and 
from fear of causing deformitv Whenever possible it is advisable to 
postpone the operation until the no^e is fully developed Patients over 
fifty have generally become accustomed to obstruction anl arc not 
hhcl) to be benefited by the treatment The operation should not be 
undertaken in those suffering from actne tuberculosis lupus or syphilis 
Septic teeth and diseased tonsils should be removed and a reasonable 
interval allow ed to elapse before the operation is performed 

Positions of patient and surgeon — Some surgeons prefer the patient 
sitting in a chair as being the position in which examinations arc 
generally conducted Others make the patient lie on a table with the 
head raised Both have disadvantages and it seems better to learn 
to operate with the patient lying on the right side In this position 
blood passes into the side of the mouth and not into the larynx The 
surgeon should sit on a low stool facing the patient Those who have 
not employed this method are stronglv urged to adopt it 

ITther local or general anesthesia may be chosen or preferably a 

* VOI I! — 12 
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combination of these methods Local anaesthesia means less bleeding 
and a more rapid operation 

If plugging with a local anesthetic is employed, the strips of gauze 
should be tied together outside the nose to prevent them from being 
sucked into the larynx and the patient must be told not to swallow 
the solution 

Preparation of the skin.— To prevent infection of the wound from 
the skin, the surface of the nose and the interior of both vestibules 
should be painted thoroughly with rectified spirit or with a 2 per cent 
iodine solution Long hairs inside the nose should have been removed 
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Fig 667 — Lateral wall of nasal fossa 
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A towel or gauze should be brought o\e r the mouth and fixed udli 
clips to cover it completely 

Instruments — Lamp long speculum scalpel periosteal elevators sun el- 
knife cutting forceps chisel and mallet snare needle and dressing forceps 
An aspirator for sucking out blood has great advantages as the operation 
can be performed quickly and with less bruising than when constant sponging 
is employed 

Technique. — A single linear cut is sufficient, and may' be made on 
either side of the septum Some surgeons always incise on the same 
side, either right or left others choose the side of the convexity or 
where there is likely to be the most difficulty in separating the flap. 
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especialH w hen a slnrp spur is present 1 he cut should be vs ell forvv ard 
on the septum starting abo\ c near the bridge under the fold of mucous 
membrane betw een the lateral cartilage and the septum The incision 
passes straight down to the floor of the nose immediate!} in front of 
the thickened crest of the maxilla which is nearly always seen just 
behind the vestibule It is important to divide not only the mucous 
membrane but also the perichondrium w hich is often adherent in this 
position lo start the separation of the perichondrium a small sharp 
elevator is emploved the tissue being stripped from the cartilage b} 
careful dissection without huny It is better to notch the cartilage 
than to damage the flap at this stage 



Difficult} in separating the flap means that the perichondrium has 
not been completel} divided But when the separation is once started 
a large blunt elev ator can be used and the dissection earned backw ards 
remembering to keep the edge of the elev ator pressed firmly against 
the cartilage When the latter is verv prominent it may not be possible 
to elevate a long flap without danger of buttonholing and if difficulty 
is experienced it is advisable to cut through the cartilage and to 
commence the dissection on its f irthtr side 

Tins incision need not correspond with the original cut but must 
be so placed that is passes anteriorly to the deflection Great care 
must be taken not to perforate the mucosa lining the concavit} and if 
necessaiy the speculum can be introduced for a moment into the 
opposite nostril \\ ith a blunt elevator it is generally eas} to separate 
the flap fir back on this side The speculum i> then introduced in 
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such a manner that the two flaps he outside its blades and the bare 
cartilage betw een them With a small angular knife, or with Ballenger’s 
swivel knife, this can be removed in one piece A cavity will then he 
seen betw een the flaps, and when the blood has been removed by suction 
or strips of gauze or small sponges of wool the remaining septum must 
be examined m three situations (1) High up under the bridge where 
further dissection is necessary to isolate the deflection In this region 
cutting forceps should be employed, and care taken not to wrench away 
the cartilage, for fear of causing a depression of the bridge of the nose 
(Fig CG9, B and c) (2) The floor where the septum articulates with 
the crest of the maxilla This part of the cartilage is tongue-shaped, 
and runs far back along the crest In separating it the mucosa is easily 



torn The wide bony crest can now be seen, and it is difficult to 
determine where its edges are situated, because the muco-periosteum 
is very adherent A sharp elevator is necessary to separate the flaps 
from it The cutting must be made directly mu ards, because the upper 
part of the crest is much wider than the lower The bone, ha\ mg been 
isolated completely, can be removed with a small chisel or punch 
forceps (Fig 669, a) To secure a successful airway, it is always- 
necessary to remove this spur completely (3) The septum mu-t be 
examined farther back, as there is generally a prominence which must 
be removed Lastly, the cavit v is thoroughly d ned aga i n , and explored 
to make sure that no sharp pieces of bone or cartilage ha\ e been left 
The speculum is withdrawn and the flaps placed m position again 
The septum should now lie in a straight line from the bridge to the 
floor, and a plug of gauze should pass without resistance through each 
side of the nose into the naso-pharynx If the operation is performed 
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systematically and without haste, it is possible to avoid tears or 
buttonholing of the flaps , to keep them in good position, it is advisable 
to unite the edges of the original incision with one or two horsehair 
sutures inserted with a hook shaped needle 

To obtain a good result from this operation attention must be pud 
to the following points — 

(1) The ic hole of the obstruction must be rcmoied, not only the central 
portion of the septal cartilage Unless the dissection is earned high 
up towards the bridge well below the crest at the floor, and far back 
to the posterior nares the flaps will not he exactly in the middle line 

(2) 7 he flaps must not be torn Unfortunately, this accident is difficult 
to avoid when the membranes are thin Large tears may result in a 
perforation of the septum with crusting and obstruction afterwards 
A small hole far forwards is to be feared, because a whistling sound 
may be produced with respiration and can only be cured either by a 
plastic operation or by enlargement of the per 
foration A tear near the floor of the nose is not 
so serious as in other parts, and may even be 
beneficial to prevent a collection of blood betw een 
the flaps 

(8) 1 lapping of the sebtiun After removal of a 
large part of the cartilage and bone it may be 
found that the septum is baggy and flaps with 
respiration This condition may cause difficulty 
in breathing and great discomfort In such cases 
it is advisable to replace some of the cartilage, F '£ ~ Tru £minK 
using one large or several small pieces betw een the p 0rtl0 n tobe* removed 
flaps before the incision is sutured If care is taken is shaded 

to pres ent sepsis the cartilage rarely necroses 

(4) After the septum has been straightened (he turbinate bones must 
ahta\s be systematically examined On the side of the nose which was 
originally conca\ e the inferior turbinate is generally enlarged and the 
septum in its new position often lies in contact with it so that the airw ay 
is blocked To remove this obstruction the mucosa co\ enng the anterior 
end of the turbinate must be trimmed away freely E\en in slight 
enlargements it is important to scar the surface and so cause the 
turbinate to shrink The inferior turbinate on the convex side is 
flattened and may be so near the outer w all of the nose that the entrance 
to the inferior meatus is a slit through which air cannot possibly pass 
To correct this deformity a small portion of the anterior end of the 
bone and its cox enng must be taken aw av The removal of the posterior 
ends may also be necessary in certain ca*es, but it is important ne\er 
to remo\e the inferior turbinates more frech than necessary', as this 
may' result in troublesome dryness and crusting {Tig G70 ) Nasal 
polypi, if present, can also be removed 

Tire middle turbinates are often unhealthy owing to old standing 
ethmoiditis In the hollow side of the nose the bone is frequently' cystic 
and Ues against both the septum and the ethmoidal cells Such a con* 
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Results. — Submucous resection of the septum, if properly carried out, 
gi\ es such excellent results that all other operations have been discarded 
The patient can breathe freely through both sides, and can \entilatc 
all parts of the nasal fossae The operation causes no external deformity , 
but on the contrary tends to improve the appearance of the nose by 
correcting the lateral displacement The mucosa remains intact, the 
wound is small, and heals rapidly without crusting Haemorrhage in 
rarely severe Serious inflammation is not to be feared, although in 
rare instances there may be infection of the accessory sinuses, or of the 
ears A few cases of meningitis have been reported, and one of my 
patient® died suddenly on the second day , of pulmonary embolism 
It is important therefore to avoid this operation in persons who are 
known to be suffering from other organic diseases 
— The most difficult cases are those m which a previous operation lia-. 
been badly performed and only pirt of the obstruction his been 
removed In these there may be great trouble in separating the flaps 
in the region that has previously been treated The operation can 
only' be performed well by thoNe who have frequent practice, and is 
essentially one for the specialist 

OPERATIONS ON THE TURBINATE HONES 
The Interior Turbinatt 

The inferior turbinate bone is often enlarged in cases of rhinitis, and 
in the form known as hypertrophic rhinitis its mucous membrane may 
be so swollen that its surface has a cauliflower-lihe appearance Such 
enlargements cause obstruction, and air can neither enter the inferior 
meatus nor pass betyyeen the turbinate and the septum The same 
result is noticed with hy pertrophy of the posterior ends The slighter 
forms are generally treated by caustics such as pure chromic acid, by 
zinc ionization or by electro-cautery , used cither to scar the surface or, 
better, to puncture down to the bone The results of cauterization 
are not so permanent as those of operation 

Partial turbinectomy — The redundant mucosa is trimmed with 
scissors or, if necessary , a cut is made through the hone near it's attach 
ment and the anterior part of it removed with a y\irc snare The 
yure should be strong enough to cut through the bone cleanly To 
preyent the persistent bleeding that sometimes follows this operation, 
a firm plug of gauze moistened with liquid paraffin should be inserted 
and left vi situ for twenty four hours 

The posterior end is more difficult to remove on account of its 
position When cocaine is used the membrane may shrink ®o much 
that it cannot be seized by a snare If necessary , a groove Nhould be 
made in the bone m front of the enlargement with an upward cutting 
saw and the loop inserted into it With a general anesthetic the first 
finger can he passed behind the pilatc and u>ed \n a guide for the 
snare As a rule, no plugging is required 
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The whole inferior turbinate should never be removed, as this 
results m a persistent crusting rhinitis 

The Middle Turbinate 

This bone can be amputated without fear, either when it is so 
enlarged, or so compressed between the septum and the ethmoidal 
region that it causes obstruction of the upper part of the nasal fossa 
Such a condition prevents ventilation of the olfactory region, and 
leads to catarrh and infection of the fronto ethmoidal cells Amputation 
is undertaken to open up the ethmoidal region m patients suffering 
from ethmoiditis or polypi, to cure reflex nasal headache or vacuum 
headache produced by absorption of air from a blocked frontal cell 
and to gam access to the posterior ethmoidal cells and sphenoid 
With'cocaine and adrenalin there is less bleeding than with a general 
anaesthetic Both outer and inner aspects of the bone must be carefull> 
anaesthetized A cut is then made through the bone with nasal 
scissors, either from before backwards or, if the nose is narrow, from 
below upwards, to make a groove in the free margin of the bone 
The anterior end can be removed quickly with a snare introduced into 
the groove and with very little discomfort to the patient It is rarely 
necessary to take aw ay the whole of this turbinate or to plug the nose 
afterwards, as bleeding is seldom severe 

OPERATIONS ON THE LACRYMAL SAC 
Various operations have been suggested to restore the function of 
the lacrymal apparatus in patients suffering from epiphora or suppura 
tion of the lacrymal sac West and D R Paterson about 1908 were 
the first surgeons to drain the sac directly into the nose, claiming that 
more cases can be cured bj this means than by extirpation of the sac 
through an external incision Although excellent results have been 
obtained with nasal drainage most ophthalmologists are still of opinion 
that there is no reason for allowing the rhmologists to take over the 
treatment of these cases In skilled hands either method appears to 
give equally good results ( sec p 184G) 

When the trouble is due to suppuration in the anterior ethmoidal 
irrarmtige vr At* Vrre -nme •& uti dcrafote&'y Wife bssfc. ‘EAtes 

general or local anaesthesia may be employed but a combination of 
both is preferable Locally the nasal mucosa should be shrunk with 
cocaine and adrenalin and the tissues in front of the middle turbinate 
bone with an inj ection of novocain, 1 per cent , and adrenalin 1 in 1,000 
By this means the bleeding can be largely controlled and the operation 
is rendered much easier 

Intranasal Dacryoc\ stostomy (West's Operation) 

A small flap of muco periosteum is turned back from the outer wall 
of the nose, with its base m front of the anterior end of the middle 
turbinate bone , as a rule this flap is removed The tip of the 
turbinate should be amputated when found to be enlarged The area 
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of bare bone thus exposed is removed with a chisel, a window being 
formed between the nasal fossa and the orbit The opening is made 
sufficiently large to expose the inner wall of the lacrimal sac, and 
when necessan the anterior ethmoidal cell is cut away 
To control the bleeding which presents a anew of the sac at this 
stage, firm pressure should be employ ed for a few minutes A probe 
is passed through the punc^um m the lower eyelid and the sac is 
pressed through the window into the nose, so that its nasal wall can 
be seized with a tenaculum, drawn down and freely excised As 
bleeding is often persistent this maj be a troublesome undertaking 
and in most cases it wall be easier and better to open the sac freely 
by cauterization The probe is removed and the sac is washed out 
with a lacr\mal springe introduced through the punctum This 
treatment affords good drainage to the sac, and forty -eight hours 
later all suppuration has usualh ceased In old standing cases where 
the sac has become fibrous there is a tendency for the fistula to close, 
but this can be prevented b\ occasional passage of a probe or better, 
by insertion of a malleable lead sty le which should be worn for 14 day s 
No plugging is necessary and the wound usualh heals within a week 

External Dacr\oc\st ruxnostomi (Toti s Operation) 

This procedure is preferred by some surgeons because of the certainty 
with which the lacrymal sac may be identified and the ease 'with 
which affected ethmoidal cells may be exenterated Under local or 
general aniesthesia a small incision is made beginning just above and 
internal to the inner canthus and earned downwards and outwards 
By careful dissection the orbicularis muscle is identified and divided, 
thus exposing the antenor lacrymal crest Division of the deep fascia 
just behind the crest will expose the sac lung m the lacrymal fossa 
The sac should be carefully freed from its bed and the lam mal duct 
divided as low down as possible The lacrj mal bone is then perforated 
and any underly ing sepsis in the ethmoidal system dealt with 

Before opening the cells a flap of mucous membrane should be made 
in the nose with its base forwards as m the West operation and 
employed afterwards to cpithehalize the raw surface An adequate 
opening is made into the nose and the nasal aspect of the sac is slit 
up with fine pointed scissors from below upwards for about a third of 
its length The cut margins are everted and anchored with a fine 
catgut suture Lastly the flap of mucous membrane is sutured to 
the anterior edge of the cut sac 

After treatment consists in keeping the nose free from crusting 
until healing is completed, the catgut suture usually coming away on 
the 5th or 6th day The sac should also be irrigated thrqugh into the 
nose with a lacry mal sy nnge until all suppuration has ceased The 
cosmetic results are excellent * 

Results. — The results obtained with these operations hayc been 
very satisfactory J S Fraser reported (1929) 1U7 West operations , 
89 were traced and of these 67 (75 per cent) were reported as com- 
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pletely successful the epiphora and suppuration having been cured 
Holt Diggle also reported (1931) 79 West operations of which G3 were 
traced 48 (78 per cent ) were completely successful G improved but 
with some epiphora and 14 were failures Toti s reports of successful 
cases w ere also very good and rose rapidly from GO to 80 per cent 
As a general rule the most successful results are obtained in patients 
with large suppurating sacs 

Epiphora alone is more difficult to cure especially if the canaliculus 
has been previously slit or enlarged or is not in contact with the 
ocular conjunctiva E\en with this complication normal conveyance 
of the tears may result Also when there is no infection in the sac 
the nasal opening is \ ery apt to heal again In some instances it may 
be necessary to apply cocaine and enlarge the opening into the sac 
with a cautery more than once If this is done properly the percentage 
of cures may be even higher 

OPERATIONS ON THE ACCESSORY NASAL SINUSES 
Antrum or Highmore 

The maxillary antrum may require exploration for acute mfhm 
mation due to infection from the nose or from the teeth chronic 
sinusitis with or without suppuration necrosis foreign bodies 
polypi some cases of asthma and migraine or neoplasms either 
simple or malignant Bedford Russell* and others have shown that 
toxasmia may be caused by bacterial infections producing oedema 
of the mucosa and osteitis w ithout any obv ious discharge 

In all cases the condition of the teeth should be ascertained (if 
necessary by X rays) and if septic roots are discov ered the infected 
molars or premolars should be removed before an operation is under 
taken Equally important is the nature of the infection and cultures 
should always be made as the prognosis depends upon it In manv 
instances other sinuses also are infected and drainage of the antrum 
is merely the first stage in treatment 

Exploratory irrigation — If an infection is suspected irrigation 
should alwavs be employed first and for preference during an attack 
because the inflammation may be intermittent and a negative wash-out 
may be obtained m the intervals If necessary X ray s should also be 
taken at different stages Even when transillummation or \ ray 
shows that the antrum is apparently clear it may be full of purulent 
discharge or the flash out may appear to be fairly clear and yet if 
examined bactenologically prove to be heavily infected Blood 
intimately mixed with thm purulent discharge is usually caused by 
a severe hemolytic infection — streptococcal or staphylococcal Such 
infections cause great congestion of the lining membranes and miy 
be very difficult to cure When blood alone is washed out the 
possibility of malignant disease should be considered 

In certain instances the normal ostium can be canalized if the 

• Proc Hoy Soe Utd (S*ct- of Laryoe® 1 -) Jin. 1938 mi 2^6 
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middle meatus has been anaesthetized CJsualiv this is not possible 
and cocaine should be applied to the inferior meatus With a fine 
trocar and cannula the antrum is punctured high up under the anterior 
third of the inferior turbinate where the nasal nail is much thinner 
than at the floor of the nose Either a straight Lichtvvitz needle or a 
curs ed My less trocar can be employed care being taken that the 
point of the cannula is well in the cavity If the ca\ity is not entered 
air or lotion mav be foiced into the soft tissues and emph\sema result 
m which case the examination should be abandoned The antrum 
should not be punctured above the inferior turbinate because the 
needle may \ ass into the orbit and infect it When the lotion is 
forced through the camula mucus or pus is blown out through the 
normal ostium If this is closed by inflammation the patient 
experiences a feeling of pressure and pain in the cheek and the discharge 
can only be removed by pumping the lotion in and out of the cavity 
through the cannula 

Acute uifhmmation of recent origin can general]} be cured by 
repeated lax age tn this way but chronic infections usually require some 
form of permanent drainage 

Ahcolar drainage — Tins method is rarely employed except by 
dentists and the younger generation of surgeons has almost forgotten 
that it exists Actually it is a \ ery good operation particularly for 
old and dehcate patients and it enables them to use an antiseptic 
mouth wash and blow it through into the nose as often as necessary 
Many patients find this less irksome than passing a cannula and w ashing 
out the antrum through the nose The operation is fice from risk and 
causes no shock The only real objection is that the patient may be 
compelled to wash out the antrum daily for the rest of his life 

Either local or general anesthesia may be employed When a 
septic molar is present it should be removed if no molars are present 
an opening is made through the alveolus into the ant mm Tor 
convenience this should be in the position of the first molar and the 
new canal should pass \ ertically so that a plug of rubber can be attached 
to a dental plate and inserted easily by the patient 
In Desaults operation when the teeth are intact the opening is 
made through the carrme /ossa those the teeth r rrd kept open frj s 
small metal plug In either case the plug must be worn permanently 
The results are often satisfactory The inflammation quickly 
subsides and the patient rarely complains of any discomfort or general 
debility 

Intra nasal drainage The great majority of cases suffering from 
chronic suppuration can be cured by simple drainage of the antrum 
into the nose Under cocaine or gas and oxygen a small opening -can 
be made with a Myles s punch under the inferior turbinate bone into 
the anterior part of the antmm (Tig f71 ) Through this opening a 
curved cannula is passed daily for purposes of lavage To obtain 
a cure by this means it is essential to restore the normal opening of 
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the antrum the discharge in it can then lie easilj expelled and air 
can circulate freely through the ca\it> When the normal nstnnn 
remains blocked the anterior part of the middle turbinate must be 
remo\ed and the opening into the middle meatus enlarged \ lotion 
consisting of bicarbonate of soda and normal saline (1 dr to 1 pint) 
is generalh emplo\ed for lax age but in obstinate cases perouch of 
hxdrogen flax me (1 1 000) or ionization with iodine or nnc sulphate 
solution max be ncccssarx If lax age is going to succeed the char ictcr 
of the discharge begins to change xxithin ten da\s This fading it is 
adxasable to enlarge the opening under the inferior turbinate so tint the 
caxatj of the antrum is thrown freelx open into the hom? if necessary 
the linings of the antrum can be curetted through this opening and 
redundant mucosa or polvpt remoxed 



F g 671 Intranasal drainage of antrum. 

a of d « opm nj k opw pg o 1 front-d duel r if ito* 1™ v rCimoklil bul 

In manx instances a small part of the anterior end of the inferior 
turbinate must be amputated to allow free access to the inferior 
meatus Tree remox al of the turbinate is deprecated because of tin 
persistent crusting which max supervene The host results are 
obtained b\ securing two small openings near the roof and the flex r 
of the antrum rather than a sinde large hole undtr the turbinati 
Gix en careful after treatment quite bO per cent of the chronic <npj ura 
tions can he cured h> this mcthol I allure to cure the discharge i 
often due to infection from other smu cs such as the fronton, thin »i 1 »I 
and splienoidal cells 

Radical operations — These should he re crxtd for ca -> which 
cannot be cured bx intranasal drainage for removal of foreign 1 U 
and for suspected malignant di-en^c Tliex are mort cn u ui 1 r 
takings than the intranasal method and should nextr t* eii *1 
upon hghtlx or xvathout proper con idcration of the g< neral co 1 ti i 
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It is unwise to promise a complete cure m an\ old standing infection 
of the sinuses 

For most patients a general anaesthetic is to be preferred Whenever 
possible an intra tracheal tube should be used and the pliary nx carefulh 
packed Otherwise the patient must lie on lus side, because it is 
absolutely essential that no blood or pus should be allowed to piss 
into the lungs where it may set up bronchitis and broncho pneumonia, 
which, unfortunateh are not uncommon after radical sinus operations 

Ca2dwell-Luc operation — The nose is packed half an hour previously 
with ribbon gauze moistened with cocaine 10 per cent and adrenalin, 
1 m 1000, and the gum and the soft tissues of the cheek o\er the 
canine fossa are infiltrated n ith several drachms of 1 per cent novocain 
solution containing 10 minims of adrenalin 1 m 1000 to the ounce The 
cheek is retracted and an incision is made in the gmgivo labial fold 
extending from the first molar to the lateral incisor tooth The 
periosteum is elevated upwards until the infra orbital nerve is identified 
as it emerges from its foramen It is important to see this nerve 
clearlv , in order to avoid damage to it during the course of the operation, 
for failure to observe this precaution may lead to troublesome post 
operative neuralgia The wall of the antrum is next opened in the 
canme fossa with a gouge and mallet the opening then being enlarged 
to the desired extent with cutting forceps Care must be taken not to 
remove bone too freely in a downward direction in order not to 
interfere with the vitality of the teeth but the opening may with 
advantage be earned well inwards towards the pyriform angle and 
well upwards between the mfra orbital foramen and the ascending 
process of the maxilla in order to secure adequate exposure of the 
antro nasal wall Should there be troublesome bleeding at this stage 
the antral cavity ma\ be plugged for a few minutes with gauze soaked 
m peroxide of hvdrogcn or adrenalin thus enabling the surgeon to 
inspect the mucous membrane and to perform further manipulations, 
such as the remov al of poly pi of foreign bodies or of a piece of grow th 
for microscopic section In many cases the next step will be to 
remove the diseased mucous membrane lining the antrum as it has 
been shown that a fresh lining of abated epithelium w ill regenerate * 
/fte corf eo’gtf of the rrr tieece, membrtae is etemted frem the bene end 
further separation is secured b\ small gauze mops until completed 
The cavity is dried and any further tags of mucous membrane arc 
remov cd 

Tree drainage into the nose is next established by removing the 
bonv wall of the inferior meatus with a chisel, carefully preserving 
mtact the muco periosteum of the antral wall The opening in the 
bone is enlarged well forwards and downwards so that the lloor of the 
two cavities is as nearly lev el as possible A flap of mucous membrane 
is, turned down from the meatus into the antrum, as described by 
Bonmnghaus,, thus helping to epithelial ize the cavity In mam 

•CD KtionUcn an<i C U UcGrtgtX Irch Oto U’y*t°k D« 1923 vi Ml 
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instances the inferior turbinate has alread\ been tnmmed and an 
opening made beneath it at a pre\ious operation In this case the 
communication is enlarged b) cutting aw a} the partition until level 
with the floor of the nose The original incision in the mouth can be 
closed with sev era! catgut sutures to promote rapid healing and to 
at oid infection from the mouth Although most surgeons prefer not 
to plug, a good result can often be obtained b\ inserting through the 
nose and into the antrum a strip of gauze smeared with Bipp 

Several modifications of this operation hate been advised, of which 
the most vvidelj practised is that of Denker He carries the opening 
of the antrum forward into the no-e to obliterate the recess which is 
left in the front of the antrum b\ the Caldw ell Luc operation 
Anesthesia of the teeth is more lihel\ to follow this approach 

The after-treatment of these cases is similar to that of simple intrnnasal 
drainage, but healing ma\ be dela\ed for two or three weeks and it 
mav be necessarv for the patient to w ash out the cavitv for e\ on longer 
With radical operations good results can be obtained, and complica- 
tions are rare The danger of osteormehtis and of meningitis, though 
slight, must be remembered especialh in cases complicated b\ multiple 
sinusitis 

Ethmoid \l Cells 

These cells are a complicated gallerv of air spaces in the literal 
mass of the ethmoid, communicating with the middle meatus of the 
nose Infections of the nose are frequentlv complicated b\ inflamma- 
tion in these cells and operations are often necessan for acute suppura- 
tion with high temperature and persistent pam for chronic infections 
causing persistent discharge and obstruction, often associated with 
Sinusitis of the antrum and for nasal pal) pi 

The following methods of treatment are emplov ed — 

Removal of the middle turbinate bone. — This operation is often the 
first treatment required imputation of the anterior portion of an 
enlarged middle turbinate opens the upper part of the nasal fossa and 
therebi affords drainage to distended ethmoidal cells It also exposes 
the infundibulum and makes it possible m some cases to wash out the 
frontal sinus with a cannula Most cases of acute suppuration m 
this region can be relieved bv partial turbinectomv 

Removal of polypi. — Mucous poljpi grow from the muco-periosteum 
of the ethmoid and are attached either to the middle turbinate bone 
or to the lining of the ethmoidal cells In their simple forms the 
pol\ pi are pedunculated and can best be removed b\ a wire snare 
The loop is passed around the polvpi as high up as possible, tightened 
and used to tear them out with their bases of attachment B\ this 
means the attached portion of the middle turbinate is generalh 
removed When the polvpi are ven numerous thev can be availed 
with nasal forceps more quicklv than with a snare \\ ith a curette or 
spoon, the ethmoidal cells can be opened up and cleared of swollen 
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muco»a and polypi In this operation great care should be observed 
to keep the cutting edge of the ring knife against the outer wall of the 
nose, so that the cribriform plate may not be injured The pressure 
must be strong enough to break down the partitions between the 
cells, but the curette must not be thrust against their outer walls, for 
fear of breaking through into the orbit To obtain a good result, it 
is important to search dihgentlj for concealed cells, especially those 
which are situated far forwards near the infundibulum and posteriorly 
in the region of the sphenoid Hiemorrhage mi\ be severe but 
generally ceases shortly after the operation, without plugging 
The ethmoidal region must be regarded as a dangerous area, where 
operations should be performed carefully and only b\ those with 
experience of mtranasal manipulations The complication to be 
feared is meningitis Considering the number of cases of ethmoiditis 
that are treated, it is surprising that the meninges are so rarelv infected, 
but it must be remembered that fatal results have followed even the 
simple operation of turbinectorm Fracture into the orbit should 
ala ays be av oided an accident recognized by the resulting emphy semi 
and hiemorrhage into the eyelids In one of mv patients an orbital 
abscess developed after curettage 


Exenteration of the ethmoidal cells— If the ethmoidal cells were 
confined to that part of the bone which lies between the nasal fossa 
and the inner wall of the orbtt, it would be possible to obliterate all 
the cavities by intranasal operations Unfortunately there are often 
prolongations extendmgacross the roof of the orbit, reaching sometimes 
as far as the external process of the frontal bone In these deep 
recesses suppuration and catarrhal inflammations are often persistent, 
and relief can only be obtained by an external operation For complete 
exenteration of the ethmoidal cells the skin o\ er the area of operation 
is injected with nov ocam adrenalin solution and the nasal fossa packed 
with ribbon gauze soaked in cocaine and adrenalin A curved semi- 
lunar incision is made through the skin, commencing at the inner third 
of the low er margin of the ej ebrow and extending around the inner w all 
of the orbit to a point below the lacrymal groove The incision is 
earned down to the bone through the periosteum, and cuts the anterior 
ethmoidal vessels, which should be ligatured and divided close to their 
exit from the bone With an elevator the penostcum is separated 
from the inner wall of the orbit, and a retractor is introduced to 
draw outwards the eveball and its coverings With a chisel or punch 
forceps the ethmoidal gallerv is opened up and the whole lateral 
mass is removed as far back as the posterior nares The prolongations 
into the roof of the orbit are traced to their ends and opened 
up so that the lining membranes can be removed Care should 
be taken to avoid injury to the cribriform plate The middle tur- 
binate should be excised to open up the upper part of the nasal 
passage The vv hole cavatv should then be smeared with a small amount 
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of Bipp, and the external wound closed with suture* Healing i* 
rapid after this operation, and such good results can be obtained that 
the surgeon need not hesitate to earn out the treatment if intranasal 
surgerx has failed 

Transantral Operation on Ethmoidal \nd Sphenoidal Sinlsfs 
Indications.— Multiple sinusitis in\olving the antrum, the ethmoid* 
and sphenoids in certain cases where intranasal surgery has failed to 
give adequate relief 

Technique. — The preparation of the patient and the preliminary 
steps are as for the radical antrum operation ( see p 1894) The mucous 
membrane having been removed from within the antral cavity, the 
ethmoidal system is opened through the postero-supenor angle of the 



antrum b\ punch forceps entering the posterior ethmoidal group of 
cell* These can now be exenterated backward* to the sphenoid, 
inward* to the attachment of the middle turbinate bone, if still present 
forward* through the anterior group to the frontal angle, and down 
ward* to the attachment of the inferior turbinate The removal is 
effected b\ punch-forceps and curettes The anterior wall of the 
sphenoidal sinuses having been expoed, the 6*tmm mav be enlarged 
under vision to the required degree bv means of upw ard- and downward- 
biting punch-forceps great care must be taken m removing the 
upper part of the front wall to avoid mjurv to the floor of the anterior 
cranial fossa Bleeding mav be encountered from the septal branch 
of the spheno palatine arterv where it crosses the floor of the sphenoidal 
sinus Some surgeons advocate ligaturing thi* vessel to obtain 
hremostasi*. but it can in nearly all case* be adequately controlled by 
firm pressure The middle turbinate bone is next removed, bv mean* 
of nasal scissors and a snare, to complete the ethmoidcctomy . (fig 072 ) 
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Some surgeons, notably J B Morgan * advocate that the middle 
turbinate should be spared whenever possible, in order to preserve its 
valuable phvsiological properties of moistening warming and con- 
trolling the air current In cases which merit an extensive procedure 
of this nature, however, it is uncommon to find a middle turbinate 
which has not been affected by polypoid changes 
The operation is completed by creating an opening beneath the 
inferior turbinate and suturing the alveolar incision No plugging is 
necessarv, nor as a rule desirable 
Bedford Russell, on the other hand advocated removal both of the 
middle and inferior turbinates so that the nasal passage ethmoidal 
area and antrum are converted into one large cavity (cavitation 
operation) In his experience this does not cause crusting although 
this may occur in cases in which a skin graft has been used With 
this method bleeding may be sev ere but can usually be controlled by 
firm pressure with swabs or with stiong peroxide of hydrogen 
Recurrent haemorrhage also is rare In those cases in which there is 
bleeding there is usually infection with Immoly tic organisms and 
sulphonamide is given to counteract it 

The after-treatment consists m saline irrigations for a short time to 
remove adherent clots or crusts Persistent crusting is not a trouble- 
some complication in spite of the very free removal of tissue, but 
when it does occur it is, as a rule, due to incomplete drainage of 
nfected ethmoidal cells 


Frontal Sinus 

The treatment of infections of this sinus still presents great difii 
culhes, and much controversv exists as to the best method of obtaining 
relief Operations should only be undertaken after careful examma 
tions, and m all cases X-ray photographs arc essential 

Intranasal drainage. — This method should be chosen whenever 
possible The middle turbinate bone is often enlarged and pressed 
against the outer nasal Avail thereby blocking the anterior eth- 
moidal cells, which become distended with secretion and polypi 
Usually the first treatment is removal of this obstruction a cut 
is made from below through the middle turbinate to its base 
of attachment, selecting a point .about the middle of the bone, 
and the anterior end is then amputated with a wire snare The 
anterior ethmoidal cells if distended, should also be broken open 
after the infundibulum is exposed in this wa> it is often possible to 
pass a cannula and wash out the frontal sinus 

When a passage cannot be discovered easily it is not advisable to 
force one, it is safer to wait until the swelling subsides With 
improved drainage the inflammation in the smuses may subside or, 
if the discharge persists, a further attempt may be made to pass a 
cannula With careful after treatment similar to that described for 

•Jmra /^rymgel 19"® *1 510 
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the int rum (p I VIS) the mijont\ of icute infections cm he ndicud 
Hut when no passive to the sinus cm be found in attempt should U 
mide to dilate the infundibulum To force in instrument from tliL 
nose is exceeding!* dangerous ind if i burr is used to enlarge the bom 
canal i tnumatic stneture in\ ambly results and must be constantly 
d ihtcd To obxiate this difficult! an cxtranasal methol of p<r 
nianentlx enlarging the infundibulum Ins been de\ ised 

Extranasal operations — Indications —Acute sinusitis with semt, 
tos'cmn when complications ire feared persistent discharge which 



cmnot be relaxed In intnnisil treitment chronic punilcnt sinusitis 
ciusmg lexer persistent hcidichc pun tox xmn mJ nerxc c\hau« 
tion recurrent polx pi constriction of frontal duct causuu, xacumn 
hcidiche mucocele extcmil fistuh or necrosis sum iti> with 
lntncriniil complications tumours of the fronto ethmoid d region 

Intubation of frontal sinus *— (1 ig t 7T ) Tins metho 1 can siftlv N 
employ cd for most of the conditions specific 1 il»ox e and is particular!* 
suitable for xerx acute types of inflammation Tx cn chrome infections 
nm subside with prolonged intubation 
The intranasal ti sue* are thoroughly shrunk by plugging the n we 
• Hum Ra »cl J - * U r>t O-J 1«> 
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on the affected side with a strip of gauze moistened with cocaine and 
adrenalin solution The eyebrow and forehead are treated with iodine 
or spirit but are not shav ed as the hairs in this region grow very slow lv 
To prevent troublesome bleeding an injection of nov oca m adrenalin 
solution should be made into the tissues over the frontal sinus An 
incision 2 in long is made below the inner end of the eyebrow dividing 
all the tissues down to the bone Care should be taken not to expose 
or divide the supraorbital nerve for fear that it may afterwards 
become involved in scar tissue and cause persistent discomfort or 
neuralgia The periosteum is retracted upwards and the whole 
wound is thoroughly treated with Bipp An opening \ in long is 
made into the frontal sinus above the supra orbital margin the bone 
being first perforated by gentle chiselling and the opening then enlarged 
by a burr or bone forceps The centre of this opening should he l in 
from the middle line as this point is usuallv dircctlv above the upper 
opening of the infundibulum The mucosa is then divided and 
secretion removed from the sinus A fine malleable probe is passed 
through the infundibulum into the nose and its lower end is seize 1 and 
brought outside the anterior nares A stout linen thread having been 
tied to its lower end the probe is withdrawn and the upper part of 
the thread draw n through the nose out of the w ound on the forehead 
At this stage or earlier it is advisable to remove the anterior 
portion of the middle turbinate bone and to open up the anterior 
ethmoidal cells A soft rubber tube is then attached to the low er end 
of the thread by means of which it is drawn through the infundibulum 
and out of the frontal sinus It is essential that the tube should be 
small enough to pass through the duct without damage to its lining 
and when the bony canal is very contracted there may be some 
difficulty both in passing the probe and in introducing more than a 
very small tube The tip of the catheter is cut off and a small piece 
attached transversely so as to anchor it to the forehead and prevent it 
slipping down into the nose {fig f 78 ) The external wound should 
again be Bipped but not closed bv sutures as it is important to provide 
free drainage above and below in the early stages of the treatment 
otherwise the wound mav become inflamed swollen and painful and 
recovery may be delayed A very light diessing is needed The 
operation can usuallv be completed in fifteen minutes and causes so 
little shock tint the patient can leav e bed in a day or tw o 
After treatment — In acute rases a cannula should be passed into 
the tube and the wound gently irrigated with warm saline solution or 
peroxide of hydrogen for ten to fourteen davs About this period the 
tube can sometimes he removed but only when the external vv ound has 
healed and the discharge has completclv ceased 
W ith chrome sinusitis it is necessary to intubate for long periods 
generally for one to three months After the first ten day s a rather 
larger tube can usually be inserted and tins should be repeated at 
regular intervals the principle bung the gradual dihtition bv elastic 
pressure of the frontonasal duct without damage to its lining or 
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discomfort to the patient During the later stages the tube need onlv 
be drawn up so that its upper end is lying in the sinus in which case if 
is anchored to the forehead by strings passed through and tied to a 
small circular rubber button (Tig 073) With this method the 
wound gradually closes except at the point where the thread passes 
out on to the forehead In many cases irrigation through the tube is 
only required for a week or two but this should be continued as long 
as the discharge is copious If the tube is not too large it cause* no 
discomfort and the patient can return to his work after a few days 
By this simple operation it is possible permanently to dilate the 
infundibulum Bone absorption takes place around the tube a 
straight canal is produced lined with unscarred epithelium which does 
not contract later after removal of the tube C.nen cartful after 
treatment the majority of cases of frontal sinusitis can be cured with 
a ery little disfigurement 

Results * — A report of sixty three patients treated by this metho 1 
showed the following results In 15 cases suffering from acute 
sinusitis pain was permanently relieved in 12 and discharge in 10 
One patient died of cerebral abscess In 35 cases of chronic sinusitis 
pain was relieved permanently in 1C and discharge in 1^ The failures 
were due to insufficient after treatment involvement of other sinuses 
faulty previous operations and general debihtv Tw o patients died 
one of erysipelas two years after operation the other committed 
suicide In 5 cases suffering from pain due to obstruction of the 
frontal ducts {vacuum headaches) and in 8 cases of mucoceles all 
obtained relief The operation is a simple one and quite free from 
danger It is far better than the Ogston Luc operation where after 
opening the sinus a burr is used to dilate the infundibulum and a tube 
is inserted With the latter the results were unsatisfactory bccau^ 
vv hen the tube w as remav ed the scarred tissues contracted and a fibrous 
stenosis resulted 

Radical operations — These should be reserved for ca^cs which 
cannot be relieved by simpler methods or for sinusitis with intra 
crania) complications and tumours They should only be undertaken 
by specialists who have frequent opportunities ol performing them 

External operation with removal of floor of sinus — The operations 
most commonly practised are those described by Howarth in this 
country and by Lynch Sewall 1 erris Smith and others in America 
The technique of these interventions in which the frontal sinus is 
approached from the orbit with exposure of the ethmoidal svstem 
differs only in detail from the procedure described b\ Jansen in f6*M 
inasthcsia may be either local or general In the former as 
practised bv Terns Smith and others in America the no<e is j ickcd 
with nbbon gauze soaked m cocaine adrenalin mixture an 1 the skin 
is infiltrated with novocain adrenalin solution around the inner 
canthus and supra orbital region Many operators m this country 

• Hum and Ru 5*11 Journ tfryngvl Jun* l$31 *1*1 3S4 
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prefer to combine these measures with a general ancesthctic, for the 
comfort of both the patient and the surgeon 
Technique — The eyelids on the affected side are sutured to prevent 
injury to the eye A small curved incision, three quarters of an inch 
long, is made through the skin, beginning below and just internal to 
the supra orbital notch and extending dow nw ards a quarter of an inch 
mesial to the inner canthus The superior palpebral vessels arc 
ligatured and the incision is earned down to the bone With a sharp 
elevator the orbital periosteum is stripped upwards to the roof of the 
orbit, downwards to the lower margin of the lacryrtial fossa— this 
displaces the important structures namely the pulley of attachment 
of the supenor oblique muscle and the lacrymal sac —and backw ards 
to the posterior ethmoidal vessels and nerve the v cssels being ligatured 
and divided close to their entrance into the bone Tins is facilitated 
by a curved self-retaining retractor The lacr\ mal fossa the floor 
of the frontal sinus and the lamina papyracej of the ethmoid being 
exposed the mesial orbital wall is perforated and bitten away with 
punch forceps preserving if possible three eighths of an inch of the 
low er margin The posterior margin of the nasal process of the maxilla 
is remov ed v\ ith heavy punch forceps to permit free inspection of the 
anterior ethmoidal region By means of forceps introduced through 
the nose, the ethmoidal cells are carefully removed back to the 
sphenoid The middle turbinate is gently levered outwards towards 
the orbital wall, and Grunwald punch forceps are introduced with the 
female blade along the cnbiform plate The bone is punched clearly 
away without twisting or tearing Any remaining ethmoidal cells are 
dealt with, and if the mucosa covering the nasal roof is diseased it can 
readily be stripped away by small gauze mops soaked in a solution of 
5 per cent picric acid m 85 per cent acetone as practised by Ferris 
Smith The sphenoidal sinus is opened by introducing a Sluder 
knife in the ostium which is enlarged sufficiently to admit punch- 
forceps The whole anterior wall is removed, care being taken to 
keep the forceps parallel with the nasal roof when removing the upper 
margin in order to lessen the risk of damage to the floor of the anterior 
cranial fossa (rig G74) As much as possible of the bony sphenoidal 
floor is removed, avoiding (if possible) damage to the septal branch 
of the spheno palatine artery which traverses the mucous membrane 
covering the nasal surface of the floor of the sphenoid By elevating 
the mucous membrane it is possible to ligature this vessel before 
dividing it, but in most cases firm pressure with a swab wall satisfac 
tonly control the bleeding If the mucosa of the sphenoidal cavity 
is polypoid, it can be gently removed by an elevator or teased out by 
small strips of gauze soaked in the picric acid solution The floor 
of the frontal sinus is removed and the cavity inspected with the 
aid of a small mirror of the post nasal type Anv polypi seen should 
be removed, but the rest of the mucous membrane should if possible 
'be preserved intact All fronto ethmoidal cell* are carefully followed 
up and opened A rubber drainage tube is selected, sufficiently wide 
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to fit snugly into the frontal sinus One or two windows should be 
cut in the tube to assist drainage, and its length adjusted so that its 
lower end is just above the attachment of the inferior turbinate bone 
A piece of oiled silk is then placed ov er the tube and its upper and 
lower ends are tucked under the cut edges of the bone A small 
Thiersch graft cut from the arm or thigh is placed on the oiled silk 
w ith the raw surface outw ards The graft must be adjusted accurately, 
so that its upper and lower ends are tucked under the bony edges 
An excess of graft extending backwards along the lamina papyracea 
is undesirable, since it may lead to excessn e squamous epithelium 
formation and consequent post operative crusting 



Fig 674 —External operation for frontal sinus 

\ Opc ling into now B Ethmoi lal arm lo be removed »ha led 
L Open e into •.phenm I IT Inferior turbinate 

The cut edges of the periosteum are approximated with fine inter- 
rupted catgut sutures to connect the soft parts with the graft The 
skm incision is closed by vertical mattress sutures of horsehair, which 
are removed on the fourth da> The tube and oiled silk arc remov cd 
on the tenth day, after which the patient may be allowed to get up 
After treatment consists of daily irrigation w ltli normal saline until 
the cavity is clean 

Obliteration of the frontal sinus —The indications for this operation 
are failure to relieve the patient by less radical measures or osteo- 
myelitis of the frontal bone 

/ echntqite — A curv ed incision is made the full length of the ev ebro \ , 
extending down, internal to the inner canthus to the side of the no-e* 
The supra orbital v essels are picked up and ligatured The periosteum _ 
of the frontal wall is elevated upwards with the soft tissue-., anl the* 
orbital periosteum is detached with the contents of the orbit until the 
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floor of the sinus is exposed The sinus is opened by means of a 
gouge and the anterior wall including the supra orbital ndge and the 
floor, are completely removed with punch forceps All shreds of 
mucous membrane are carefully detached from the inner all of the 
sinus which should be inspected for areas of infected bone or sequestra 
Having bevelled off the cut margins of the sinus the soft tissues are 
brought together and accurately sutured A dram should be left 
m the lower part of the wound for several days Firm pressure must 
be kept up over the flap of soft tissue in order to encourage adhesion 
between the skin flap and the posterior osseous w all The cosmetic 
results after the operation naturally vary with the size and shape 
of the infected sinus but subsequent fat grafts can do much to improv e 
the disfigurement The functional results are very good 

Killian operation — -This has been extensively practised but is now 
mainly of historical interest In approach it resembles the obliteration 
operation but differs in the preservation of a bridge of bone and 
periosteum along the supra orbital ndge It has fallen into disuse 
owmg to the liability to postoperative sepsis followed by necrosis of 
the bridge of bone and, ip some cases a spreading osteomyelitis 

Technique — Two periosteal incisions are made (1) From the outer 
part of the wound to the glabella just above the supra orbital ndge , 
the penoslcum above this line is separated with an elevator and 
retracted upwards with the soft tissues (11) In the line of the skin 
incision but below the supra-orbital ndge thus leaving a bridge of 
bone Suth its penosteal covenng intact The penosteum of the nasal 
process of the superior maxilla and of the inner wall and roof of the 
orbit is detached backwards and retracted downwards and outwards, 
with the eyeball and its coverings If possible, the attachment of 
the pulley of the superior oblique muscle to the orbit should be 
preserved 

With a chisel and mallet the frontal sinus is opened abov e the ridge, 
and the whole of the antenor wall removed with cutting forceps The 
mucosa is incised and removed completely The floor of the sinus is 
also cut away , together with the nasal process of the superior maxilla 
The ethmoidal cells are exenterated completely and a free com- 
munication estabbshed with the middle meatus of the nose The 
middle turbinate must be cut away , unless this has already been done 
If necessary , the sphenoidal cell can also be opened freelv The wound 
having been irrigated with peroxide of h\drogcn and the bleeding 
arrested, a careful search must be made for deep pockets especiallv 
along the roof of the orbit, and the overhanging edges removed The 
septum between the frontal sinuses should be examined and, if a , 
perforation is found the sinus on the other side must be opened up 
To complete the operation, an anchored tube should be inserted, and 
the wound lightly packed with Bipp gauze 

Usually the external wound should not be closld with sutures The 
gauze should be removed two days later and, thereafter, the cavity 
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irrigated dailj until all discharge has ceased In most ca*es the 
external wound heals rapidh and, owing to the presen ation of the 
supra orbital arch, with \er\ little deformit) The operation is a 
serious undertaking and has a considerable mortality It does not 
alwajs give good results because there is often a dead space behind 
the bridge which becomes filled with granulations and later with scar 
tissue Also there maj be persistent discharge and faultv drainage 
owing to stenosis between the nose and sinus 

Complications of radical operations — Radical operations on the 
frontal sinus are not free from danger Logan Turner collected the 
records of 24 fatal cases and man} others hav e occurred 

A ettralgia — This is fairl} common and maj be v erj serious 
Sometimes the attacks of pain are so severe as to be intolerable 
Thej mav last for }ears and cause mental disturbances For some 
unknown reason the depression maj be out of all proportion to the 
local conditions The general health maj nev er be quite as good after 
radical operations This ma\ be due to involvement of the supra- 
orbital nerve in scar-tissue with the formation of painful neuromas 
These maj be injected with 80 per cent alcohol with complete relief 
of s}mptoms for long periods but it is sometimes necessarv to excise 
that portion of the nerve which has been caught up in the scar tissue 

Retrobulbar neuritis —This is rare and mav result in loss of sight 
on the affected side 

Osteomyelitis of the frontal bone is a serious complication which 
ma} an«e spontaneousl} in the course of an infection of the frontal 
sinus, usuallv of an acute t}pe or ma} follow external operations 
The inflammation spreads upwards and outwards along the venous 
channels of the diploe and at an earl} stage the skin of the forehead 
and eveltds becomes oedematous and tender, sometimes without am 
rise in temperature A slight cedema is not serious, but when the 
pufhness is increasing or the bone is sensitive to pressure, no time 
should be lost before the wound is free!} opened In more extensive 
cases exposure is obtained b} extending the incision outwards to the 
external angular process, upwards along the temporal crest to a point 
within the hair line, and from there parallel with the line of the bur 
right back to the middle line The rectangular flap is turned inwards 
to give complete exposure of the affected frontal sinus and bone If 
the infection in the diploe has crossed the middle line, the flap mav be 
planned to turn downwards, thus exposing the whole of the frontal 
bone In mild cases onlv the outer table and affected diploe are 
removed, but it is often advisable to remove the whole tlucknc-s of 
the bone down to the dura mater The scalp flap is sutured back in 
place with drainage ,Man} successes have been reported in the 
treatment of this condition, notably by Von Lichen,* but where 
the condition is at all extensive the prognosis must be grave 

Orbital cellulitis or abscess mav also require free drainage 

•rroc.Hoy Soe. Med. (Sect. Lu7n* ) Nuv 193? Mi* 192. 
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Meningitis may supervene without injury to the cranium, but is 
more often the result of a fracture of the posterior w all of the sinus or 
of the cribriform region The greatest care must therefore be taken 
to protect these regions from injury Bipp often prevents the spread 
of infection' 

Abscess of ific frontal lobe and subdural abscess maj develop m any 
old-standing case of sinusitis with or without operation Occasionally 
a radical operation on the frontal sinus fails to relieve the symptoms 
and a further operation becomes necessarj On opening up the wound 
again the pus may be found to come from a cavity inside the cranium 
(subdural abscess) , and can only be cured hy free drainage Abscess 
of the frontal lobe, being m a silent area of the brain, may present 
difficulties in diagnosis, and is frequently overlooked until spreading 
cerebral oedema begins to involve the motor area The abscess may 
be unilateral or bilateral In one case after drainage of a small abscess 
in one frontal lobe there was no improvement and the patient died 
six weeks later Post mortem, a much larger abscess was une\pectedl\ 
found in the opposite lobe If the abscess becomes encapsuled it may 
be mistaken for a cerebral tumour Complete recovery may follow 
successful drainage 

Sphenoidal Sinus 

Indications. — Chronic suppuration usually associated with infection 
of the posterior ethmoidal cells, and often responsible for persistent 
occipital headache and general toxiemia for the relief of certain cases 
of Eustachian catarrh and otorrhcea chronic pharyngitis (sore 
throats) , in cases of retrobulbar neuritis caused by sphenoidal 
infection and as one method of exposing a tumour of the pituitary 
gland 

Operation. — The sphenoidal sinus is a cavity of variable size and 
shape X-ray examination, particularly after partial filling with a 
contrast medium such as hpiodol is a very important pre-operative 
measure because it shows whether the cavity is dense owing to 
thickening of its mucosa or to discharge Also it reveals any asym- 
wato, , ■yicb. 35. m evJtewynn. across the middle Unc or laterally into the 
great wing of the sphenoid bone 

Exploratory puncture should always be made, before any operation 
is advised, to prove whether there is inflammation or not, and acute 
infections can usually be relieved by this treatment alone The 
puncture should be made through the lower part of the anterior wall 
of tile sinus and under no circumstance should force be used In 
many instances a fine cannula can be passed through the normal 
ostium but, if there is difficulty, part of the middle turbinate bone 
may have to be removed to expose the front of the sphenoid 
sufficiently 

With Watson Williams's method the front of the sphenoid is well 
cocainized The trocar and cannula are passed between the septum 
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and the middle turbinate bone, and- pushed through the bone with 
gentle pressure, care being taken not to injure the posterior wall of the 
cavity If the bone is very hard, a spot rather farther forward can 
be tried but those who have not much experience of operations on the 
sinuses must remember they are dealing w ith a dangerous region and 
that, after long continued infection the bones may become softened 
or brittle The landmarks are therefore, very important, if the 
puncture is made too high it may damage the base of the skull or 
even perforate the anterior cranial fossa By this means the sinus can 
be washed out or aspirated and so the presence of discharge and the 
infecting organisms can be determined 
Chronic infections usually require an operation to provide permanent 
drainage A local anesthetic is generally preferable, as there is much 
less bleeding than with general anesthetics and the operation can be 
performed safely and neatly The greater part of the middle turbinate 
bone is removed to give free access to the sphenoidal region A 
Sluder’s knife is passed through the normal ostium, which is enlarged 
so that it will admit the blades of a Hajek punch forceps, and the 
anterior wall is cut aw ay piecemeal as low as the thick bone forming 
the floor of the smus and laterally until the w hole ca\ ity is as freely 
opened as possible The cavity can now be inspected When normal 
the mucosa is pale and looks almost w htte but w hen infected it may be 
cedematous or highly injected and bleed readily when touched 
Unless the tissue is polypoid the lining membrane need not be 
curetted and should not be removed except anteriorly so that a 
very free opening is obtained 

The outer nasal wall should also be carefully examined and if an 
enlarged posterior ethmoidal cell containing pus can be found it should 
be laid freely open with suitable punch forceps 
Complications after this operation are rare, but instances of severe 
haemorrhage of basal meningitis of injury to the optic nerve and ol 
thrombosis of the cavernous sinus have been reported 
The after-treatment consists in daily lavage, and in most cases 
suppuration ceases quickly As St Clair Thomson say s, the sphenoid 
vs wa ot thft ms&t sajUsEactory to treat ” But there are cases 

with heavy infection particularly when complicated with multiple 
sinusitis or diffuse inflammation of the bones when it may be difficult 
to prevent cicatricial closure of the opening In these prolonged 
treatment and further operations may be necessary 

REMOVAL OF NASAL TUMOURS : EXTERNAL 
OPERATIONS 

Indications. — Innocent tumours (rare) such as papilloma fibre 
angioma osteoma and myxoma many of these cases can be treated 
by endonasal methods Malignant tumours are common lnclu ling 
carcinoma, either squamous or columnar celled, sarcoma of all I rown 
v aneties, and endothelioma In the earlv stages they giv c rise to litt l* 
trouble and as symptoms are so indefinite, early diagnosis is guitruii 
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impossible Jn most cases the growths are more extensive thin they 
appear to be, and thc\ nearly always invade the neighbouring cav lties 
—the antrum the ethmoidal cells, the orbit or the mouth, am! can 
only be completely removed b\ external operations As they generallv 
recur after cutting operations and are always very vascular, diathermv 
should alwavs be used A combination of surgery diathermy and 
irradiation is now employed at man\ clinics, and gives much better 
results than surgery alone If the tissue is completeh coagulated before 
removal the whole operation mi j be rendered almost bloodless Shock 
is less sev ere w hen the bleeding has been thus controlled Wi th surgen 
alone, ligature of the external carotid artery \\ as often performed, but 
with diathermy' this is rarely necessary except for serious secondari 
ha.morrhages which cannot be controllel bv simple means In these 
cases transfusions of blood may also be required As malignant 
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Fig 675 — Transpalatal operation 
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growths in these cavities rareh affect the glands dissections of the 
neck are seldom necessary 

(1) Transpalatal operation.— A general anesthetic should be given 
either through an intratracheal tube or after a preliminary Hry ngotomy , 
the pharynx being plugged to prevent blood passing into the lower air 
passages 

By removal of the hard palate together with the teeth and alveolar 
process of the affected side of the jaw the grow th can be exposed from 
below (Tig G75 ) Access can thus be obtained to a grow th m\ olv mg 
the antrum, tlic nasal fossa; and other sinuses It can then be slowly 
coagulated by diathermy or excised by the cutting current Usually , 
the whole inner wall of the antrum, together with the inferior and 
middle turbinate bones, should be remox cd afterw ards the ethmoidal 
cells should be completely exenterated and the sphenoidal cavity widely 
opened A large single cavity is thus obtained and the danger of 
recurrence is lessened By this mean'' all obvious disease can be 
removed but X-rays or radium or a combination of both may be 
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and the middle turbinate bone and pushed through the bone with 
gentle pressure care being taken not to injure the posterior nail of the 
caMtj If the bone is very hard a spot rather farther forward can 
be tried but those who hav e not much experience of operations on the 
sinuses must remember the} are dealing w ith a dangerous region and 
that after long continued infection the bones may become softened 
or brittle The landmarks are therefore \erj important if the 
puncture is made too high it maj damage the base of the skull or 
e\ en perforate the anterior cranial fossa By this means the sinus can 
be washed out or aspirated and so the presence of discharge and the 
infecting organisms can be determined 
Chrome infections usually require an operation to provide permanent 
drainage A local anaesthetic is generally preferable as there is much 
less bleeding than with general anesthetics and the operation can be 
performed safety and neatly The greater part of the middle turbinate 
bone is removed to give free access to the sphenoidal region A 
Sluders knife is passed through the normal ostium which is enlarged 
so that it will admit the blades of a Hajek punch forceps and the 
anterior w all is cut aw a} piecemeal as low as the thick bone forming 
the floor of the sinus and lateralh until the whole cavity is as freety 
opened as possible The ca\ lty can now be inspected When normal 
the mucosa is pale and looks almost white but when infected it maj be 
cedematous or highly injected and bleed readily when touched 
Unless the tissue is polypoid the lining membrane need not be 
curetted and should not be removed except anteriorly so that a 
\ ery free opening is obtained 

the outer nasal wall should also be carefully examined and if an 
enlarged posterior ethmoidal cell containing pus can be found it should 
be laid freety open w ith suitable punch forceps 

Complications after this operation are rare but mstances of severe 
haunorrhage of basal meningitis of injury to the optic nerve and of 
thrombosis of the cavernous sinus have been reported 

The after treatment consists m dailv lavage and in most cases 
suppuration ceases quicklv As St Clair Thom on says the sphenoid 
vs on/t the m.est *«ld.v&fac*nry sinuses. tn treat But there are cases 
with heavy infection particularly when complicated with multiple 
sinusitis or diffuse inflammation of the bones when it may be difficult 
to prevent cicatricial closure of the opening In these prolonged 
treatment and further operations may be necessary 

REMOVAL OF NASAL TUMOURS EXTERNAL 
OPERATIONS 

Indications — Innocent tumours (rare) such as papilloma fibro 
angioma osteoma and my'xoma manv of these cases can be treated 
by endonasal methods Malignant tumours are common including 
carcinoma either squamous or columnar celled sarcoma of ill known 
x aneties and endothelioma In the earlv stages they giv e rise to little 
trouble and as svmptoms are so indefinite earlv diagnosis is gener in 
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impossible Jn most cases the growths ire more extensive thin tne\ 
ippe ir to be and tliev nearly ilw ay s m\ ado the neighbouring ca\ ities 
—the antmm the ethmoidal cells the orbit or the mouth ind can 
onh be completely removed b\ external operations As the\ generally 
recur after cutting operations and are alwav s very v ascular diathermv 
should always be used A combination of surgerv diathermy and 
irradiation is now employed at many climes and gives much better 
results than surgery alone If the tissue is completely coagulated before 
removal the whole operation may be rendered almost bloodless Shock 
is less sev ere when the bleeding has been thus controlled \\ ith surgery 
alone ligature of the external carotid artery was often performed but 
with diathermy this is rarely necessary except for serious secondary 
h-emorrhages which cannot be controlled by simple means In these 
cases transfusions of blood may also be required As malignant 



growths in these cavities rarely affect the glands dissections of the 
neck are seldom necessary 

(1) Transpalafal operation — A general anesthetic should be given 
either through an intratracheal tube or after a preliminary hryngotomy 
the pliarvnx being plugged to prevent blood passing into the lower air 
passages 

By removal of the hard palate together with the teeth and ah eolar 
process of the affected side of the jaw the grow th can be exposed from 
below (rig f75 ) Access can thus be obtained to a grow th involving 
the antrum the nasal fossa: and other sinuses It can then be slowly 
coagulated by diathermy or excised b\ the cutting current Usually 
the v\hole inner wall of the antrum together with the inferior and 
middle turbinate bones should be remov ed afterw ards the ethmoidal 
cells should be completely exenterated and the sphenoidal cav ity w ldclv 
opened A large single cavity i> thus obtained and the danger of 
recurrence is lessened B\ this means all obvious disease can be 
removed but X ray s or radium or a combination of both may be 



1410 OPERATIONS ON THE NOSE AND PHARYNX 

employed to destroy outlying cells and to prevent recurrences Prefer 
ably a short course of deep X rays should be given for a few da\s 
before the operation after it the cavity should be treated with 
radium which may be inserted either at once using a large tube con 
taming 50 mg of radium with a 2 mm platinum filter w rapped in as 
much gauze as the cavity will accommodate and retained for 21 to 18 
hours or a number of radon seeds containing 1 or more me each 
(Quick s method) with threads attached for remov al of the seeds later 
On the other hand smaller amounts of radium may be employed with 
advantage for long periods After the removal of the grow th the cavity 
is treated for about 10 days by frequent lavage and rendered as aseptic 
as possible Then a number of needles containing 0 5 to 1 mg of 
radium are uniformly distributed on the surface of a dental plate which 
is moulded to fill the whole cavity Usually not more than 20 mg are 
employed for preference in needles w ith 0 6 to 0 8 mm platinum 
filtration as the thicker the filters the less the danger of necrosis 
The patient wears this denture daily for about two hours night and 
morning continuing the treatment until he has received a surface dose 
of 5 000 to 6 000 r according to the amount of prev ious \ ray s and to 
the reaction and filming produced in the cavity 

Naturally severe leactions and some necrosis may foltow such 
treatments but complications such as meningitis osteomyelitis general 
toxaemia and destruction of the eye are less likely than when large 
doses of Tadiurn are inserted into a septic cavity which has not been 
properly drained 

The transpalatal method has many advantages and should be cm 
ployed whenever possible It affords a good exposure of the growth 
which can easily be destroyed by diathermy it is easy to insert the 
radium in sucli a manner that the whole region obtains uniform 
radiation the opening in the lower part of the cavity affords free 
drainage and good inspection so that at any time an early recurrence 
can be detected the opening can easily be repaired by a suttable 
denture which can be removed for cleaning the cavity there is leas 
tendency to crusting than with other methods and as a rule there is 
no external deformity 

(2) Lateral rhinotomy (Moure’s operation) —Tins operation (Hg 
G7G) is one of the best methods of gaining access to the nasal fossa from 
outside The incision is made from the inner end of the e\ ebrow along 
the side of the nose around the lateral cartilage an 1 into the lo ier part 
of the \ istibule If a transverse incision is required it should pas*, along 
the eyebrow or through the conjunctiva of the low er eyelid rather than 
through the skin below it as by this means cedema of the eyelid and 
disfigurement can be prevented A flap of skin with muscles and 
periosteum is reflected from the front of the maxilla and drawn out 
w ards w ith a retractor The cartilaginous part of the nose is detached 
from the nasal bone and maxilla and retracted towards the opposite 
side The periosteum is separated from the nasal bone and from the 
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ascending process of the maxilla The lien mil sac is displaced from 
its groov t A quadrilateral piece of bone coinpo ed of the nasal bone 
and part of the maxilla and lacrymal bone is then removed with a 
chisel or boric forceps and if necessaty the opening is enlarged by 
cutting away freely the anterior wall of the antrum The exposure 
that is now gained is to all practical purposes as gooJ a*, that obtained 
by totil resection of the jaw and the extent of the growth can be 
accurately determined 

Whenever possible a partial removal of the jaw should be under 
taken and with Moure s method the surgeon can determine whether it 
is necessary to sacrifice the orbital plate or the hard palate to eradicate 
the disease completely The tumour must how ev er be remov cd frcelv 



so that only those parts of the bones are preserv ed w hich are obv lously 
free from disease In most instances the turbinate bones and the 
ethmoidal cells are completely exenterated Hemorrhage can usually 
be controlled by firm plugging for a few minutes The cavity can then 
be plugged light h with Bipp gauze with an end projecting from the 
nostril The skin incisions are carefully united w ith sutures Healing 
is rapid The gauze should be removed m forty -eight hours 

Compared with total removal of the maxilla this operation has the 
great adv antages that it causes \ erv little deformity ami often preserv es 
the orbital plate or the palate or both but it dots not give nearly 
such good exposure or drainage as tl e transpalatal operation 

(8) Rouge’s operation — This method is suitable for certain forms of 
tumour innocent or malignant and for removal of large sequestra The 
upper lip being everted an incision is made round the ftymt of the 
maxill-e in the recess betw een the lip and the gum extending backw ards 
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is Hr 'is the first mohr on etch side \\ ith an elc\ ator the soft p irts 
and the periosteum arc forciblv separated from the jaws an 1 displaced 
upwards with the nose In this manner the pyriform openings of the 
nasal fossiE are exposed and if necessarv a large part of the anterior 
wall of the antrum can be cut awa\ As with other operations 
diatherim rather than cutting should always he employed for rcmoral 
of malignant growths 

(4) Total excision of the maxilla — The incision is similar to that 
described in Moure s operation The front of the maxilla Iming been 
exposed the contents of the orbit are drawn upwards to expose the 
floor of the orbit Three cuts are then made through the bone cither 
with strong bone forceps or a Hey s saw (I) through the nasal process 
of the superior maxilla and the nasal bone into the nose (2) from the 
spheno maxillary fissure through the jaw just internal to the z\gonntic 
prominence (3) after removal of the central incisor tooth an l clu ision 
of the soft tissues along the centre of the hard palate from the floor 
of the nose through the aUeolar and palatal processes of the maxilh 

The soft palate having been detached transaerscly the whole jaw 
can now be torn aw av w ith lion forceps Hemorrhage shoul l at once 
be arrested either by plugging or by ligature of the v esscls If necessary 
the external carotid artery must be tied (Sec also p Io77) 

(o) Surface irradiation This treatment shoul J b“ carefully con 
sidered for \ery adyanced disease both for carcinoma which has 
extended widely and for the cellular types of sarcoma which may be 
so malignant that surgery is dangerous Certain types such as the 
anaplastic carcinoma and round celle 1 sarcoma are extremely radio 
sensitiye and may disappear completely at least for a time Other 
forms should be rejected as hopeless or the treatment may be adyised 
for palliation of symptoms Thus hemorrhage may be tcmjioranly 
arrested and pain may be controlled But Jt must be remembered 
that it miy be impossible to dehyer an adequate tissue do=e by 
superficial irradiation alone Usually a full course of deep X rays 
is the best treatment for preference gnen slowly oyer a pcnol of 
seaeral weeks or b\ a stop and go method or ifayailablc large 
rfiiTiTiVurc's v/» nA'eawi fAViti vr. foray a yA'wjw. -ay w f . yy b/arcfe ww, 
be used In some cases it is better to gi\e a short course of surface 
rays md to supplement the dose by radium needling Long needier 
y\ith 0 f to 0 8 mm platinum filters— should be inserted into the nose 
so that they he horizontally and irradiate the whole nasal cayity from 
the front to the niso pharynx Needles can also be inserted into the 
antrum through the outer wall of the nasal fossa or under the ujij «.r lip 
through the incisor fossa Tor ethmoidal growths the ne'xllts may be 
inserted partly m the nose or through the skin in a horseshoe arrange 
ment around the inner w all of the orbit I f thick filters such as 0 * mm 
of platinum are employed there is little danger of scyere reactions 
leading to necrosis of the bones e\ en w hen large doses are gt\ cn Tins 
method has been used in a good many cases where the growths ime 
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involved both sides, of the nose and the base of the skull and were 
quite inoperable 

When the postnasal space is also imohed, a tube containing 50 mg 
of radium w ith 2 mm platinum filter is wrapped in enough gauze to fill 
the space completely and drum up above the palate by a silk passed 
through the nose and anchored outside the nostril, or a smaller 
quantity can be used for shorter periods in split doses Usualh 
four 5 mgm radium needles with 1 mm platinum filtration are fixed 
m the end of a soft rubber catheter After cocainizing, this is passed 
through the back of the nose and anchored with strapping so that 
radium is m contact with the whole growth Usually the tubes arc 
retained for ten hours, and at week!} intervals this dose can be 
repeated until a total dose of about 5 000 G 000 r lias been delivered 
With split doses given by this means less reaction is produced and better 
results are obtained than with large single treatments 

Results* (see table p 1-111) — The importance of early diagnosis 
cannot be too strongly emphasized Without irradiation even localized 
growths often recur rapidly in spite of extensive excisions, because 
the w ounds become re-mfected at the operations With it this accident 
is not so likelv Since the introduction of diathermy and radium the 
operation mortality has also been reduced, ow mg to the fact that there 
is less bleeding and less tendency to infection of the lower air-passages 
than with cutting operations The results that have been obtained 
have vaned great!} with the different types of disease 

Sarcoma — Almost all forms of sarcoma met w ith in other parts of the 
body are found in the nasal sinuses They v ary gieatly m malignancy 
and can be divided into three groups —(1) Myeloid and fibrous types 
these grow very slowly and rarcl} metastasize (2) Chon Iro osteo 
and m> xo sarcoma these are more malignant, more uncertain in their 
course, apt to recur after operation and, if not cured, to metastasize 
A combination of surgery diathermy and radium is the best treatment 
(1) Round, spindle celled and melanotic types which are highly 
malignant and rapidly form metastases in all parts of the body Hits 
group is very unsuitable for surgery, but usualh the growth* .are highly 
swjvAvis* .?,wd Avappsisr sspvsiJy .after Accadwf.iwo, .leavAoy J nnr.(prJJ,v 
normal tissues In man} of them, after a period of a year to eighteen 
months, local recurrences occur or metastases form m other parts of 
the bod} , causing death 

The results obtained bv ray treatments of sarcomas are surprisingly 
good considering that in many cases the growths are extensive and 
cannot be cured by surgical operations alone In 1135 If reported 
29 cases treated in the list 12 }ears, of whom 12 were dead (1 after 
5 }ears), 2 were lost, and 15 were living free from disease (9 for 
more tlnn S }ears) Two of them had remained well for 1 vears, 8 
for 7 } ears, and I for 9, 10, 11 and 12 years respectively These 

•Hwmerin Radiolhttjpy In Canwr* d «! o l pj*r Air r»«sa b «, Smmi Uttun \oV s !93[ John 
V rtj> tendon 

tllanwrin Mai ), naiit DlwaM. of (he Urf* r I-*'* L*«*t J-m IS 1935 I 129 
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results are very much better than those obtained with sarcomata in 
other parts of the body or vv ith carcinomata 
In a senes of 250 cases which were collected from other clinics only 
42 per cent were living and well so that probably the percentage of 
good results in my cases is higher than may be expected 

Endothelioma — As is well known this type of growth shows an 
m\ eterate tendency to recur after simple remov al in spite of the fact 
that it is often completely encapsuled There is evidence to sho \ that 
this is not so likely if X ray s and radium are employ ed As a rule this 
type of growth should be treated by (I) pre-operativ e \ rays (2) a 
w eek later by enucleation of the grow th remoy ing as much of it as 
possible and bv cautenzation of the base of attachment (3) by m 
sertion of radium either as a single large dose or in small doses b\ the 
split method 

Although, these tumours are \ ery difficult to cure great prolongation 
of life can be expected m a large percentage of cases Thus out of 47 
patients treated 23 are dead and 24 living for long periods In many 
of the patients who died great benefits were derived from treatment 
as not only were their lives prolonged but thev were also relieved 
temporarily of much of their distress 

Carcinoma — This tvpe of growth once it has invaded the bones can 
seldom be cured To a large extent this is due to the difficulty of 
making an earh diagnosis Even a combination of diathermv and 
irradiation has not given nearly such good results as those obtained 
in sarcomas and endotheliomas In earh tvpes good results can 
be expected in about one third of the cases For adv anced inoperable 
tumours \ rav treatment ma\ give great temporarv relief but cures 
can nev er be expected either vv ith surface X ray s or interstitial radium 
However hemorrhage may be arrested discharge reduced and pain 
relieved Earlv recurrences are common 

In the paper quoted abov e there were also 70 patients who had been 
treated for carcinomata 45 were dead the longest survival being 
G rears 5 were lost and 20 were living — 2 for 2 years 5 for 3 veir~ 

1 for 4 years and 6 for 5 years or more 
Ohngren treated 23 a patients at the Sabbotsberg Clinic during 
the years 1924 to 1936 Of these only 120 were followed up for five 
y ears or more and 3 a per cent w ere liv ing without recurrence for 5 
to 12 years Better results have been obtained with diathermy alone 
except w hen metastases w ere aho present In 24 per cent treated by 
diathermy block dissections and irradiation all the patients had died 
within 3* years Twenty two patients were treated by irradiation 
only of whom 5 lived for 5 to 9 years 
In border line groups some cases may be relieved for long periods 
but m inoperable types with metastases any treatment should be 
regarded as only palhativ e In mam temporary improv ement may be 
obtained 

Actually the results yvere better than the tables suggest because in 



PHARYNGEAL ABSCESS 1115 

many of the patients who died the growths were temporarily arrested 
and their symptoms were greatly relieved Undoubtedly in recent 
years the results have been better, owing to a more intelligent com- 
bination of surgery , diathermy and irradiation 

OPERATIONS ON THE PHARYNX 

Operations o\ Abscesses 

Peritonsillar. — With acute inflammations, pus may collect in or 
behind a tonsil (quinsy ), but it is often difficult to diagnose and to locate 
such an abscess If pus is suspected the swelling should be explored 
A solution of cocaine (10 per cent ) should be applied to the tonsil and 
also to the front of the sphenoid so as to block the external and posterior 
palatine nerves passing from the spheno palatine ganglion to the tonsil 
A strong probe bent at a right angle should be forced through the 
supra-tonsillar crypt in various directions, and if in abscess is pricked 
the sinus can easily be dilated with forceps This is the most reliable 
method of treating a quinsy If however an incision is preferred,, a 
guarded knife ma\ be used and plunged boldlv into the prominent part 
of the swelling through the soft palate To cure a chronic abscess it 
is generally necessary to perform tonsillectomy 

Retropharyngeal — Acute abscesses which develop in the loose 
cellular tissue behind the phary n\ usually produce an elongated swelling 
of its posterior wall In such a case a longitudinal incision should be 
made into the most prominent part and the abscess drained into the 
phary nx Wien under general anaesthesia the patient should lie on 
his side so that pus may not enter the larvnx Chronic abscesses 
cause firm, painless swellings on the posterior pharyngeal wall usually 
on one side behind the pillars of the fauces Without exploration 
they may be difficult to distinguish from slovvlv growing tumours such 
as sarcomata They may be due to trauma or foreign body , resulting 
in any form of bacterial or tuberculous infection or cervical caries 
involving the retropharyngeal glands or prevertebral tissues They 
can be easilv opened by an incision through the prominent part of the 
swelling in the pharyngeal wall, this is a much simpler treatment 
than an approach through the neck and actually gives a quicker cure 
in most cases, the sinus healing well in a short time even when due to 
chronic tuberculosis 

In some cases, especially when there is also a prominent swelling 
in the neck, it may be better to open bv an external incision and so 
prevent secondary infection from the mouth 

Opervtjons on t.ie Tonsils 

Removal of the tonsils is one of the most' frequently required opera- 
tions of surgery , and when adenoids are present thev should be treated 
at the same time Tonsillotomy’, namely removal of the prominent 
part of the tonsil, is sometimes practiced for simple enlargement 
causing obstruction to breathing or other discomfort in children under 
. \ol 11—13 
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fi\e There are however so many conditions which cannot be cured 
bj this treatment that it has been almost discarded by most specialists 
Tonsillectomy which implies removal of all the tonsijlar tissue with 
the capsule intact is a much more difficult undertaking and should 
onlj be advised after careful consideration In recent times it has 
become so popular that in some of the public schools as man} as 
80 per cent of the children have had their tonsils removed Un 
fortunatel} the after results have not been nearly as satisfactory as 
" as expected and catarrhal infections of the upper air passages are 
worse now than when fewer operations were performed 
Indications — Indications for tonsillectomy include infected tonsils 
and adenoids in children recurrent tonsillitis or quinsy failure of 
tonsillotomy and removal of infected tonsillar remams enlarged glands 
in the neck simple or tuberculous tonsillar sepsis associated with 
general debility catarrhal infections of naso phary nx sinuses ears 
and lower air passages rheumatism certain infections of the lungs 
heart kidneys and nervous system goitre malignant disease 
infections of the eyes or of the gastro intestinal tract or m fact any 
form of toxiemia m which it is believed that the tonsils may be 
sensitizing agents In doubtful cases a bacteriological examination of 
the secretion from the crvpts should be made and if cultures show 
heavy infections particularly with hfemoly tic organisms the tonsils 
should be condemned 

Aiuesthetic — On the Continent and in America local anesthetics are 
generally employed but exceptions are made if the patient has a 
sensitive throat or if he is nervous They should not be employed 
against the wish of the patient or in children under fourteen To 
obtain a satisfactory anesthesia the surface of the tonsil should be 
painted with cocaine (10 per cent ) and the deeper parts infiltrated 
with a solution of novocain (2 per cent ) 

General anesthesia is preferred by most British people both surgeons 
and patients The importance of an anesthetist not only skilled but 
accustomed to this type of work cannot be too strongly emphasized 
For guillotine operations in children in out patient departments open 
ether ACE mixture or chloride of ethyl are in common use Chloro- 
form is not so safe and should never be given alone 

The an-esthetic is one of the principal dangers of the operation 
Many patients dread it and some form of preliminary medication is 
advisable for those of nervous temperament In children a capsule 
of nembutal gr 1 to 2 produces drowsiness and prevents their being 
frightened or shocked In adults some simple in] ection such as morphia 
and atropine may be sufficient or unconsciousness can be produced 
bv rectal avertin or paraldehyde or by intravenous injection of 
evipan or pentothal Satisfactory anaesthesia can be obtained with 
gas and oxy gen and small amounts of ether or A C E mixtures 
Position — -The patient may be placed m any of the four recognized 
positions namely sitting m a chair lying on a flat table King with 
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the head extended so that it hangs o\er the end of the table lying on 
the right side The list is the best, because in tins position blood runs 
out of the mouth and the breathing is ne\er obstructed The surgeon 
should sit on a low stool facing the patient, with an assistant on his 
right side to depress the tongue and to sponge out the blood A suction 
apparatus is also of great value in removing blood and mucus 

Tonsillotomy. — This is usually performed with a guillotine The 
mouth is opened widely with a gag, and the anesthetist forces the tonsil 
inwards and upwards bv pressing on the neck behind the angle of the 
jaw Tor the right tonsil the guillotine is taken m the left hand and 
applied as near the tongue as possible so that the lower part of the 
tonsil is included It is drawn firmly outwards and upwards and the 
first finger of the right hand is employ ed to ascertain if the tonsil is 
projecting through the guillotine As much as possible should be 
removed by a sudden sharp closure of the blade In those cases where 
the tonsil cannot be pressed through the guillotine from outside the 
surgeon must either pull it into position with a tenaculum or employ 
the method of Whillis and Sluder The left tonsil should then be 
quickly removed with the guillotine grasped by the right hand or, if 
preferred, by u«mg two guillotines and both hands, both tonsils can be 
dealt with simultaneouslv To arrest luemorrhage sponges are pressed 
on the tonsils, and if the patient is breathing satisfactonh the adenoids 
are avulsed 

Tonsillectomy (enucleation of the tonsils) — The tonsils, however 
adherent, should be removed cleanly , with their capsules intact Even 
m experienced hands this may be difficult Hav ing seen and extensivelv 
employ ed man\ different methods, I hav e come to the conclusion tint 
the following operations fulfil all requirements 

Method of Whillis and Sluder — This excellent operation is clueflv 
emploved in out-patient departments where speed is essential and is 
applicable in the majority of cases, especially in children The reverse 
side of a guillotine with a blunted edge is applied to the tonsil so as to 
lever it upwards and outwards The handle of the instrument is 
directed towards the angle of the mouth on the opposite side and firm 
pressure is applied to it to force the guillotine against the wall of the 
pharynx, thus causing the tonsil to bulge into the anterior pillar and 
soft palate With the tip of the thumb the supratonsillar portion of 
the soft palate and the tonsil are pressed through the opening m the 
guillotine and steadied while the blade is dosed sufficiently to engage 
the tonsil It is important to see that the blade passes posterior to the 
reflection of the mucous membrane behind the edge of the anterior 
pillar 

The thumb must be remov ed before the blade is pushed home, other- 
wise the palate wall be buttonholed A momentary inspection shows 
that the uvula is free and that the whole tonsil lies on the inner side of 
the guillotine The blade is then forced home With a hlunted instru- 
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ment considerable pressure is required but if the vessels are crushed 
there is less bleeding than when cut by a sharp knife 
The tonsil having been removed a sponge is inserted into the fossa 
by an assistant and pressure is maintained on it for a few minutes 
while the surgeon examines the tonsil to see that the capsule is complete 
The second tonsil can afterwards be removed in the same way 
Hemorrhage is more efficiently controlled if bleeding points are 
picked up with fine pointed artery forceps and ligatured In this 
manner the first tonsil bed is rendered quite dry before the second tonsil 
is removed the bed of the latter is treated in the same way 

Tonsillectomy (by dis 
section) — This is a more 
reliable method in adults 
or in children when the 
tonsils are very. adherent 
It has the further advan 
tage that it causes less 
bruising than the guillo 
tine The tongue being 
depressed by the assistant 
the right tonsil is seized 
with a tenaculum and 
drawn inwards and for 
wards from its bed With 
a small sharp penosteal 
elevator the mucosa is 
divided on the tonsillar 
side of the anterior pillar 
around the arch of the 
fauces and down the pos 
tenor pillar These in 
cisions should be super 
ficial and should cut 
neither the pillars nor the 
capsule of the tonsil This 
part of the dissection requires great patience and delicacy and 
it is most important that the pillars should not be torn or denuded 
of their membranes or scarring and deformity will result The 
elevator is now introduced more deeply behind the upper pole of the 
tonsil and is swept around it so as to dislocate it from the fossa The 
tonsil can now be quickly separated from its bed by traction dow nwards 
and by separating the tissues with a strip of gauze or by a blunt 
dissector The lower part being now isolated can rapidly be removed 
by a wire snare such as Eves placing the barrel of the snare in the 
supratonsillar fossa and the loop over the lower end of the tonsil 
(Fig C77 ) Sponge pressure is applied temporarily while the tonsil 
is examined , 

The parts of the tonsil that are most often missed are the lower pole 
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near the tongue and the superior loht under the supratonsillar fold 
If necessary the snare must be used again to remo\e them otherwise 
these stumps may give rise to further att ichs of tonsillitis or miy 
hvpertrophv to such an e\tent that they fill the fossre again 
After tonsillectomy a careful search should be made for bleeding 
vessels which may be cither veins or arteries From the former the 
blood is dark and wells up rapidlv which makes it easy to detect 
The arteries in this region being generallv small are more difficult to 
see The blood from them is bright red and spurts icross the pharynx 
in a fine stream splashing the opposite wall Sometimes the fossa 



fills so quickly that the site of the bleeding is difficult to determine 
The cut vessels are often found near the tongue and under the supra 
tonsillar fold The first essential is to prevent too much blool from 
collecting in the pharynx so that respiration becomes difhcult and 
above all to ensure that blood is not aspirated into the lower air 
passages The second tonsil should never be removed until the 
haemorrhage from the first tonsillar fossa has been completely arrested 
A rule should be made ne cr to allou. the ’patient to lea\e the operating, 
table until all blecdn g has ceased The better method is to pick up 
and tie the different vessels with linen threads or fine catgut using 
the slipknot of Coakley (Tig 078) In rare instances where the 
bleeding cannot be controlled with hgitures a small swab of gauze 
should be placed in the fossa and the pillars of the fauces sew n together 
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o\er it (Fig 670) Onfy by such means is it possible to save the 
patients from the distress and dangers of prolonged bleeding 
Dangers and complications —The at aesthetic is still regarded by 
the public as the chief danger of the operation Unfortunately 
deaths are constantly reported chddren being the principal \ 1 ct 1 ms 
The majority of these accidents are due to chloroform 

Haemorrhage may also be alarming after the patient returns to bed 
but is rarefy serious if proper precautions are observed When \erv 
severe the patient becomes pale and restless the pulse rate rapid 
also there is repeated vomiting of gastric fluid with dark clots and 

bright streaks of blood 
Recurrent hemorrhage 
occurs mostly during the 
first six hours after 
operation true second 
ary haemorrhage resulting 
from sepsis between the 
4th and 7th days The 
brighter the blood the 
more important it be 
comes to treat the cause 
The throat should at once 
be inspected to ascertain 
the source of the bleeding 
Usually a large clot is seen 
in one or both fossa? or 
the blood may be coming 
from the naso pharynx 
If the bleeding is getting 
steadily less and the 
\omited material darker 
in colour and smaller in 
Fig 679 Suture of p liars of fauces over gauze pad amount the tonsillar clots 

should not be disturbed 
The patient should be kept quiet and if necessary an injection of 
s Torpbia sbootd be gn en if haemorrhage does not cease fvsjperjalfy 
if the patient becomes faint and restless and the ordinary methods 
such as sitting up sucking ice sponge pressure w ith pure peroxide of 
hydrogen or adrenalin have failed the surgeon must never leave the 
patient or hesitate to ligature bleeding spots or to suture the pilhrs 
of the fauces firmlv ov er plugs of gauze By using special Michel s 
clips this can be done rapidly and successfully in most cases But if 
the patient is very nervous a second anesthetic is usually advisable 
and the pillars should be sutured ov er a gauze pad vv ith tv o or more 
linen threads (Fig 679 ) If the gauze pad is securelv 11 serted it 
rarefy fails to arrest the hemorrhage and if Bipp is u«ed can be left 
in stltt for fortv eight hours 

Such treatment of the wound is much safer and easier thin 1 <Mturc 
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of the external carotid artery, which should be reserved for those rare 
cases where an abnormally placed carotid vessel has been wounded 
Shock should be treated bv repeated injections of saline and glucose 
into the rectum, subcutaneous tissues, or \ eins Tor persistent oozing, 
such as occurs in " bleeders " an injection of some form of haemostatic 
serum may be given But it must be remembered that usually these 
are valueless, and if the bleeding is senous direct blood transfusion is 
essential, as it is the only effective treatment and should be insisted 
upon as long as there is a chance of saving the patient s life 
Sepsis — -The amount of inflammation varies unaccountably after 
tonsillectomy, and appears to depend on some personal factor more 
than upon the degree of sepsis at the time of the operation The 
soreness is always localized, and apart from the pain is rarely senous, 
nor does it persist for many days except in syphilitic subjects Referred 
pain in the ear is common, but infection through the Eustachian 
tubes is fortunately rare, as is any other complication 
To prevent infection of the throat, it is important to treat radically 
any dental sepsis before the operation to use an aspirator for the 
blood and so avoid bruising from constant sponging, and afterwards 
to get the patient to gargle frequently w ith mild antiseptics Patients 
suffering from haimolytic streptococcic infections should be given 
sulphonamide for two daj s before operation and afterw ards if necessary 
Cauterization — Tins method of treating infected tonsils is only 
ad% isable in certain selected patients when a more formidable operation 
is contra-indicated A simple electro cautery may be used to slit up 
infected crypts or for cautery puncture to reduce hypertrophv In 
recent years diathermy has become much more popular The 
advantages claimed are of some importance local amcsthesia is 
sufficient, the patient is not confined to bed or hospital, pain is rarely 
severe, and bleeding is uncommon and not often severe On the 
other hand, some patients find the treatment irksome because six or 
more sittings are usually necessary The main objection is the difficulty 
of removing the whole of the tonsillar tissue If scarred stumps are 
left they may produce more toxaemia than before treatment In the 
hands of a feu' specialists diathermy' is a useful treatment in the out- 
patient department, but it is in no sense as reliable as a skilful 
enucleation 


REMOVAL Or ADENOIDS 

The removal of adenoids, one of the commonest operations of child- 
hood, is rarely necessary before 152 months of age or after puberty 
Although a simple undertaking, which can be completed in a few' 
moments, the same precaution should be observed as w itli operations 
on the tonsils Except in very \oung children, the two treatments 
are generally earned out at the same sitting 

Indications. — Nasal obstmction causing deformities of the nose, 
mouth, teeth, or chest , persistent catarrh leading to repeated colds, 
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laryngitis bronchitis or infections of the Eustachian tubes and ears 
sepsis resulting m enlargement of glands and general debility reflev 
nervous conditions such as asthma night terrors convulsions enuresis 
cough laryngismus stndulus Tor these conditions operations give 
results far superior to any other line of treatment 

Anesthetic — Either gas 0x3 gen ether or a whiff of chloride of 
eth}l followed bj open ether is the best anaesthetic for this short 
operation Chloroform alone should ne\ er be employ ed For highU 
nervous children a prelimmarj dose of nembutal by the mouth is 
advisable 

Operation —The patient is on his right side The mouth being 
held vvidelj open with a gag a curette grasped in the right hand is 
passed behind the soft palate as high as possible into the naso phary nx 
The instrument which must be kept exactly m the middle line is 
pressed firmly against the posterior wall of the pha^nv and the 
adenoids are removed b} making a quick sweep down towards the 
tongue If the patient s head is thrown bad too far the bodies of 
the vertebras may project so much that the knife cannot pass over 
them easily For this reason the an'esthetist should be prepared to 
tip the head forward just before the adenoids are removed If the 
cut is made boldly the pad will be caught by the cage and removed 
en bloc with the instrument Failing this it will be found hanging by 
a tag at the back of the throat and must be avulsed The lateral 
fossas are then examined with the finger and tags either scraped 
awav or removed with curved forceps Care must be taken not to 
wound the uvula or the pillars of the fauces H-emorrhage is usually 
free and the -patient should be turned over so that the blood maj run 
out of the mouth If necessary continuous sponge pressure can be 
applied and usualh the bleeding ceases But more rarely it maj be 
so persistent and severe as to require a second anaesthetic and post 
nasal plugging No local after treatment is necessary and nasal 
douches should be avoided for fear of infection of the ears Deafness 
earache or otitis media may supervene but such complications are rare 

REMOVAL Or TUMOURS 

Innocent Tumours 

Papillomata adenomata c\ sts angiomata and other benign tumours 
of the pharj nx are rarely of great importance and being small can 
easily be removed with scissors or snares 

Nasopharyngeal polypus (fibro angioma) — This growth originates 
in the periosteum covering the basi occipital and sphenoid bones 
Growing rapidly it may extend forwards and mv ade the nasal fossa 
the antrum the sphenoidal cells or the orbit or it ma\ spread 
outwards into the parotid region The tumour is encapsuled and has 
a broad attachment to the base of the skull through which it obtains 
a very free blood supply Ly mg in an irregular cavitv at the a 1 of 
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the nas U fossa it becomes so firmly impacted tint it cm only he 
r removed with difficult! It is impossible to ascertain the txact 
boundaries even of small growths and bleeding nnj be venous It is 
advisable to employ in intratracheal tube for the -in esthetic or to 
perform a preliminary larvngotomy and to pack the pharynx with 
gauze so that blood cannot pass into the lower air passages during the 
operation Also as the amount of bleeding can never be foreseen 
preparation should be made in every case for mtmxenous injection 
of saline glucose or if necessary for blood transfusion before the 
patient lea\ es the table Tor a large pulsating tumour causing frog 
face temporary ligatures or Crile s clamps should also be applied to 
both external carotids before attempting removal and preparations 
should be made for blood transfusion or the intravenous injection of 
saline glucose solution * 

Access to the tumour may be obtained b\ the following routes 

(1) If the mouth is opened fully with a gag and the soft palate is drawn 
forwards with a suitable retractor a small tumour can be separated 
from the lose of the skull by a strong raspator\ and removed rapidly 

(2) To obtain a free exposure of a tumour which in\ olves the posterior 
part of the nasal fossa it may be nccessan to split the palate 
longitudinally and having reflected it to cut away most of the bony 
palate After removal of the tumour the palate should be repaired 
(8) The nasal route max be prtferable for a large tumour involving the 
accessory sinuses Lateral rhmotomy (Moure s operation p 14110) gives 
very good exposure for cases with much swelling of the face but the 
transantral method (p 1898) through the canine fossa may be even 
better and is often preferable because it causes less deformity Kongo s 
operation (p 1411) does not give as good an exposure as the other 
methods (4) Temporary resection of the maxilla (Langcnbcck s 
operation) should never be necessary 

By one of these methods the tumour must be freely exposed and 
its base of attachment defined A strong raspatory should be employ ed 
to force it off the bone as rapidly as possible Care must be taken to 
remove the whole of the growth In some instances part of the base 
of the skull is remoied thus exposing dura mater which is rarely 
involved The cavitv should be firmly packed for several minute-, 
and afterwards examined for bleeding points which should be ligatured 
After complete removal of such a growth there seems to be little 
danger of h-emorrhage but it is advisable to pack the wound lightly 
with Bipp gauze for forty eight hours A long operation may be 
followed by severe shock from loss of blood and careful after treatment 
is essential The wound usually heals well and complications such as 
sepsis and meningitis are rare The progno>ts also is good but a true 
fibro angioma may recur especially when incompletely removed in 
which cose the recurrence should be destroyed at an early stage bv 
diathermy A fibro sarcoma originating in this situation is difficult 
to distinguish from the non malignant polv pus and is more difficult 
to eradicate 
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Malignant Tumours 

Ihese are comparatively common in the pharsnx and usualh highly! 
malignant Growing rapidly, they become inflamed and ulcerated at* 
an early stage As they are rarely encapsuled it is difficult to determine 
their exact limits Usually they are far advanced before the patient 
seeks advice and in most cases the neighbouring structures are in volt ed, 
such as the muscles of the phary nx, the palate, the lary n\ the tongue, 
the tonsil or the bones of the skull and the jaws Metastases in the 
glands in the neck occur early, and in operable cases a complete 
dissection on one or both sides may be necessary With sarcomas, 
metastases m other parts of the body often occur unless the disease 
treated early As there is an inveterate tendency to recurrence after 
cutting operations most of these cases are truly inoperable The 
early diagnosis of malignant disease m these regions is very important, 
but as the growths are so highly malignant it is advisable always to 
give them irradiation before trying to confirm the diagnosis by a biopsy 
The forms met with include carcinoma (usually squamous celled), 
which commonly originates in the tonsil in the pyriform fossa (see 
p 1456), or more rarely in the naso pharynx sarcoma (round celled or 
lympho sarcoma) which is rarer and commences in the tonsil, or in 
the soft palate or naso pharynx endothelioma which may also start 
in the soft palate in the pharvngeal wall near the tonsil, or in the 
naso phary nx m the neighbourhood of* the Eustachian tube 

The choice of treatment of these tumours is still a matter of great 
difficulty To be successful a combination of surgery, diathermy, 
X rays and radium is essential and generally speaking, the treatment 
should be planned in consultation between experts m these different 
methods Surgery alone should only he undertaken when the growth 
can be removed freely without cutting into it Everyone is agreed 
about the danger of dissemination For this reason, local removal 
with knife or scissors say for a growth of the tonsil, should never be 
attempted 

External operations. — Pharyngotomy may be performed for the 
exposure and treatment of early malignant disease originating m any 
part of the pharynx below the level of the palate, namely, for gross ths 
of the tonsil, the base of the tongue and epiglottis of the pyriform 
fossa, or postcricoid region The anesthetic is administered either 
with an intratracheal tube or more frequently through a tracheotomy 
cannula 

Median pharyngotomy — Binme’s excellent description of the 
different methods* may be thus summarized 
Subhyoid route — A transverse incision, 2 m or longer, is made along 
the lower border of the hyoid bone The platysma the omo hyoid, 
the stemo hyoid, and the stemo thyroid muscles and also the thyro- 
hyoid membrane are successively divided The mucosa is then 
nicked where it is free from the growth and the opening is enlarged 

* Operative Sutgeiy 
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by stretching This method exposes the upper opening of the larynx, 
land a growth in this position can be readily excised If possible, the 
epiglottis should be pulled aside, and not injured If a large portion 
of the pharynx has been excised the Mound should be packed with 
gauze, but it is better to suture the mucosa and afterwards the thyro 
hyoid membrane, muscles, and skin in turn, leaving a small tube m 
the wound for drainage 

Traushvotd route — A median incision is made, the mylo-hyoid 
muscles are separated, and the hyoid bone is divided Retraction of 
the structures gives a space of l£ m in which the mucosa can be 
divided After removal of the tumour the wound should be treated 
as before 

Suprahyoid route — A concave incision above the hyoid is employed 
The submaxillary glands are retracted The mylo hyoid the genio- 
hyoid and the gemo glo^sus muscles are divided if possible preserving 
the insertions of the digastric muscles When the pharynx is opened, 
the soft palate, the tonsils, the epiglottis and the base of the tongue 
can all be exposed 

Lateral pharyngotomy — Trotter* elaborated the methods of per- 
forming this operation He pointed out that to obtain a cure, free 
exposure of the tumour is essential before remov al is attempted, and 
considered that the lateral route is superior to any other because by 
this means the whole length of the pharynx and even the cervical 
oesophagus can be laid open To obtain access to the tonsil, the 
pillars of the fauces or the base of the tongue, the mandible is divided 
m front of the masseter and the superior constrictor muscle is incised 
in front of the tonsil (superior lateral pharyngotomy) (Fig C80 ) 

By removal of the great cornu of the hyoid bone and the ala of the 
thyroid cartilage, the middle and inferior constrictors can be divided, 
with the aponeurosis of the pharynx giving access to the pyriform 
fossa, the upper opening of the larynx the postcricoid region and, by 
extension downwards, the cervical oesophagus (inferior lateral pharyn- 
gotomy) In many instances neither of these routes gives sufficient 
exposure, in which case Trotter recommends combined lateral 
phary ngotomy 

Combined lateral pharyngotomy — The steps are as follows 

(1) Preliminary tracheotomy (2) Incisions along the anterior border 
of the stemo-mastoid muscle from the ear to the cncoid, and through 
the middle of the lower lip, over the chin"and below the lower border 
of the jaw , to join the first incision (3) Exposure of the submaxillary' 
and an tenor tnangles of the neck (4) Div lsion of the posterior belly' 
of the digastric and stvlo hyoul muscles, the common facial vein, the 
superior thyroid, lingual and facial artenes The next step consists in 
suturing the sterno mastoid muscle to the prevcrtebral muscles to 
shut off the carotid region from the operation area Hits is an 
important step for if some such method is not adopted there is con 
siderable ns>k of sepsis reaching the deep facial planes of the neck, 

« Jour* Lory* Rkm^ Otol Oct- IMO *Iv 2S9 
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and even infecting the mediastinum Tile superior lari ngeal Iramnl 
and hvpoglosiul nerves must be divided but the last should be re • 
sutured The infra hyoid muscle and the middle and inferior con 
stnctors are detached the great cornu of the hyoid bone and the 
thyroid ala are remov ed and the mandible div ided It is then possible 
to incise the whole lateral wall of the ptvmyux without catling into 
the growth By this means a terv free exposure can be obtained 



1 D gas nc mos lr 2 hypoglossal nerve 3 sterno mastoid tut red over earot d shratt 
4 ton ue 5 ep glottis b pharyngeal wall 

and it wifi then be seen with certainty whether the growth can he 
removed 

Although this m3V seem a \er> drastic means of obtaining access to 
a growth in the pharynx it*ns said to gne better results and to he 
followed by \ ery little shock The patient should be made edentulous 
before operation to dimmish the risk of sepsis and necrosis of the 
Trotter considered this most important 

After this treatment complex plastic operations maj he necessary 
with a \iew to restoring the functions of respiration speech and 
deglutition and it is necessarj to proxide for this in planning the 
incision In some cases a permanent tracheotomy tube has to Ik w om 
Pharvn^o hr>ngectom\ although more estensne ind mutilating is 
an alternate e operation which is considered b> some surgeons le s 
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dangerous than pharyngcctomy except when the growth is small and 
localized to the pharyngeal wall Good results have been reported 
after this operation a case of Arthur E\ ans $ surviving for 23 y ears 
and two cases of Stanford Cades hung free from disease for 1* and 
5k \ ears respectively Unfortunately all pharyngeal operations have 
considerable mortality ov mg to infection 

Treatment by diathermy — An apparatus is required which can 
produce currents both for rapid cutting and for slow coagulation 



Fig 68i — D athermy Removal of growth F g 682 — D atbermy destruct on of 
by cutt ng current growth by coagulat on 

A In ra ra h 2 ubt D pharyng a) pack 

these being the tu o principal methods of treating a grow th by cauteriza- 
tion The different techniques that can be employed arc 
Figuration — \ single needle electrode is placed close to the 
growth but not quite touching it and fine sparks are graved over it 
The tissues are deprived of water and rapidlv converted into a dry 
mass The heat does not penetrate more than a few millimetre* so 
that the treatment is only suitable for superficial w arts or patches of 
leucoplahm or as a preliminary to render a grow th less lihelv to bleed 
or break 

Endotherm knife —A nee He or fine knife is u e 1 as the electrode 
(Tig (SI ) With the proper current tis uc cm be rapillv divided 
and if the knife is moved quickly the heat do5s not 1 enctrate more 
than a few millimetres bo little coagulation occurs that there is 
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hardly any sloughing of the tissues afterwards and m certain cases 
the wound may be safely sutured Excision with the cutting current 
is the best method of removing growths of the tonsil lateral pharyngeal 
wall uvula or palate, irrespective of the exposure employed 

Coagulation —A small button electrode (Fig 682) can be applied 
to the surface of a growth and a weak current switched on for ten to 
twenty seconds, by which time the neighbouring tissues are blanched 
and this can be repeated until the lesion has been completely destroyed 
The necrosed parts can then be removed with a sharp spoon Or a 
long needle can be passed deeply into the tissues around the ulcer and 
used for slow coagulation By repeated punctures the w hole grow th 
can thus be isolated (circumv allation) With both these methods it 
is important to remember that the heat penetrates to a great distance, 
far beyond the region that is being treated, and if applied for too long 
may cause deep sloughing of the wound, and serious hemorrhage 
when the disease is close to important vessels Coagulation is useful 
for destruction of grow thsm the nasopharynx the tonsillar fossa and 
base of the tongue and occasionally in the deeper pharynx 

With diathermy it is possible to destroy localized malignant ulcers 
completely, safely and quickly Even with vascular growths the 
operation is bloodless Afterwards the absence of pain is remarkable 
The wound becomes covered with thick sloughs and heals slowly in 
from ten to fourteen days These sloughs rarely cause any inflamma- 
tion of surrounding tissues toxaemia or rise of temperature When 
bone has been destroyed a dry painless sequestrum is produced which 
may not separate for sev era! months Secondary haemorrhage is so 
rare that it is only necessarv to perform a preliminary ligature of the 
external carotid arteries w hen operating on extensrv e grow ths in\ ol\ mg 
the tonsil and base of the tongue Ultimately the area treated becomes 
covered with a soft healthy mucosa and very little scarring results 
The advantages claimed for this method are the ease and rapidity of 
the operation which can be performed without loss of blood, the 
absence of inflammation so that no pain, sepsis or toxremia supervenes, 
and the healthy wound which results When treated by diathermy, 
malignant disease is less likely to recur than after cutting operations 

Treatment of glands — Secondary deposits in the glands of the 
neck are common and always make prognosis unfavourable The 
treatment depends on the following conditions 

(1) Type of growth — Broders and others have shown that this is 
verv important In rapidly growing cellular forms, the so-called 
Grade 1 types, it is doubtful whether dissection can give good results 
In fact there is a danger that the growths may be stimulated to greater 
activitv Such cases should, therefore, be treated by irradiation On 
the other hand the low grade tumours are more favourable for surgery 

(2) Glands not palpable — If the pnmarv growth is not verv virulent, 
the neck need not be treated but should be examined periodical for 
at least twelve months to make sure that there are no meta-=ta 's 
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(3) Glands suspected —For smalt indefinite glands, particularly if 
widely distributed, it is difficult to decide whether to operate or not, 
and irradiation may be preferable 

(4) Glands enlarged — Bloch dissections should always be under- 
taken if the primary growth can be successfully treated , if the glands 
are unilateral, localized, movable and absolutely operable (not border- 
line) , and if the general health is good with a reasonable expectation 
of life If necessary, a part or the whole of the sternomastoid muscle 
should be removed If there is doubt whether all the disease has 
been eradicated, the neck should afterward* be given a full treat- 
ment with irradiation Some of the best raj results are obtained in 
cases where the greater part of the gland* ha* been previously 
removed 

Multiple glands on one or both sides of the neck, extending low 
down towards the clavicles, and especially if very adherent to other 
structures, should always be regarded as inoperable In some such 
cases good results can be obtained by radium implantation or by 
surface irradiation , but each case must be con*idered individually, 
especially with regard to expectation of life 

Radiation. — Cancers of the naso-pharynx may be so malignant 
that they cannot be satisfactorily treated without radiation For 
rapidly growing tumours such as ly mpho-sarcomata and lympho- 
epitheliomata it is unquestionably the only safe treatment It may 
also be of great value in border line and inoperable growths 

X-rays- — Massive doses produced by tubes working with 200 volts 
or more have given the best results 

Radium bombs — Bombs containing I to 5 gramme* of radium are 
also employed in some clinics, either alone or m combination with 
X-ra\s 

Radium collars — Usually large doses are employ ed A number of 
5-mgm tubes are uniformly distributed to cover the affected area, and 
the collar u,<wom daily for definite periods until an adequate dose has 
been delivered 

For tumours in the naso-phary nx tubes can be enclosed in rubber 
catheters which are passed into the nose, so that the radium lies in 
close contact with the growth When the disease is deeply situated 
and widely spread it is always difficult to deliver an adequate do*e by 
any form of surface irradiation 

Radium implantation — This is a valuable method whereby a dose 
of high intensity can be delivered to a grow th in the tonsil or phary ngcal 
wall To obtain uniform irradiation the needles or radon seeds must 
be buned in the primary grow th and in the neck Usually, the former 
is treated first and the glands after a short mtcrv al Under exceptional 
circumstances the radium can be inserted into the tonsil and into the 
neck at the same sitting For a large growth, ten or more needles 
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containing 1 to 2 mgm with 0 C or 0 8 mm platinum filters are mat rted 
and left i« situ for o to 10 dav s The needles should he placed m pairs 
lung parallel with their points in opposite directions one string of 
each pair being tied together to prevent slipping (Tig GS3) The 
second stnrg attached to each needle should be brought through the 
mouth or through the nasophar>n\ and nose and fixed to the shin 
of the face Later this is used for the removal of the needle 
In the neck a large number of needles containing 2 or 3 mgm of 
radium or radon seeds mav be required Lsuallv the) arc pushed 
through the shin and umformlv distributed ov er a wade area but great 
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care must be taken not to damage important vessels If an open 
operation is emploved the shin should be accuratclv sutured and 
even effort made to keep the wound aseptic To remove the needle 
the wound is re opened but if possible should at once be clo ed In 
sutures inserted at the hrst operation 

In earlv cases radium implantation max cause complete di appear 
ance of the growths Tven late growths gcncralls shrink bkcr> 
mav heal pain and distress mav be alleviated h-emorrln^t anel 
discharge mav be arrested and life considerablv prolonged In nnnv 
cases fibrous tissue is produced and mav remain inactive llthmgh « 
actually contains cancer cell lsuallv such remnant do not 
respond well to further irradiation but whenever po^sibl tl v c 1 * 
be freelj excised b\ dnthermv 
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Results * — Results obtained b\ surgcn , diathermj and irradi ition 
treated in 20 clinics in this and other countries were reported in 1931 







1 /.funs’ 

Ltttng 



Cases 

Dead 

| Not 

free from 

5 years 





' Traced 

J Disease 

or more 

Carcinojia 

*v T asal Sinuses 

819 

427 

18 G 

256 

63 


Naso pharynx , 

86 

76 


10 




Tonsil 

606 

381 . 

99 

126 

16 


Pharynx and 1 1 
Hypopliarynx ) ^ 

705 

: 

563 

41 

101 




2 216 | 1 447 

276 

493 

86 

Sarcoma 

Nasal Sinuses 

80 

48 

5 

33 

10 


Naso pharynx 

31 

15 

— 1 

1G 

2 


Tonsil 

92 

59 

1 

83 

18 


Pharynx and ) 

11 






Hypopharynx ) 

6 j 






220 

128 

«l 

86 j 

30 

Endotheliomv 

1 

Naso pharynx | 
and Palate { | 

47 

23 

_ 1 

] 

24 1 

2 


It will be seen that carcinoma is the worst tvpe of malignant disease 
m the pharynx and that it is much more difficult to cure than m the 
nasal sinuses An analysis of the cases showed that good pnmarj 
results were obtained in about 25 per cent but that recurrences, 
particular!} in the glands were common after the first \ear so that 
very few patients survived for five years or longer 

In the nasopharvnx five 3 ear cures are also extremelv rare, in 
the tonsil the} are difficult to obtain but in recent >ears reports have 
improved thus Patterson,! using diathermy, reported 51 cases of 
whom 13 , 1 e 20 per cent lived for over five 3 ears the longest survival 
being .14 \ears In the livpo pharvnx 5 3 ear survival* were also 
uncommon, but Trotter has obtained lasting cures with lateral 
phary ngectomv , and the results obtained b 3 radium beam and b} 
deep Xra 3 S are certainty improving 

Endothehomata which are probabty adcno-carcinomata and show 
an inveterate tendenc} to local recurrence are verv difficult to cure 
but great prolongation of life can be expected in about 50 per cent 
of cases 

Sarcomata, although van mg greatty in their malignancy , respond 
to treatment far better than carcinomata Good primary results have 
been obtained m nearty 50 per cent of cases Patients who live 
without recurrences in the glands or in other parts of the bod} for 
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more than 18 months usualh remain free from disease for long periods., 
and m about 80 per cent of them cures maj be expected 
Curves showing percentage of cures and the periods of recumnce 
of growths in the nose or pharynx with different t\pes are roughly 
indicated in the following table 
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PHARYNGEAL POUCHES 


These pouches originate at the lowest part of the pharynx, opposite 
the back of the cncoid cartilage * In this region there is a weak spot 
between the fibres of the inferior constrictor muscles through which 
the mucous membrane is sacculated by pressure during the act of 
swallowing In many instances the walls of the pouch are very tlun 
though they may become thickened by inflammation As a rule, 
there is a wide communication with the pharynx, so that food passes 
into the pouch more easdy than into the cesophagus Symptoms arc 
often indefinite but highly suggestive and diagnosis can be made by 
X ray examination When banum is s\\ allow ed the pouch filb. and 
then empties into the oesophagus from the top, and not from the lower 
end as with a stneture Occasionally cesophagoscopy is necessary to 
confirm the size ol the opening of the pouch and the condition of its 
lining membrane \ ery rarely carcinoma arises in a pouch Smill 
pouches may give rise to so little trouble that no radical treatment i> 
necessary, and in vet} old people operations should be avoided 
vl possible 

The following operations may be employed 


Dilatation with bougies.— This method is effectiv e for \ ery small 
pouches A large sound should be passed at regular intervals to 
dilate the oesophagus at or just beyond the mouth ofthepourh So 
long as no difficulty is experienced in the passage of the bou-A there 
is no urgent need for any operation, but if the pouch gets larger and 
dv sphagna increases, radical operation is called for In mam 
ze al the sac dees nut increase, and man, patn-nb '“' e r 
inconvenience that as scon as thev realize the nature «!“ t ™nc 
the, quite nghtlv decide to have no treatment at all But Pure 
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reason why a pouch that is giving nse to real and increasing trouble 
should not be dealt with surgically, provided there is no precise contra- 
indication When operation is decided upon, care should be taken to 
get an enfeebled patient into good condition and this maj necessitate 
preliminary gastrostomy A longstanding pouch should be cleaned 
by irrigation for some days preceding interference, and it must always 
be emptied just before operation 

Several methods of dealing with the condition may be employed 

Imagination of the sac. Bevan’s operation — General anesthesia 
is usually employed but local infiltration and regional anesthesia have 
the advantage that voluntary swallow mg efforts mav help the 
identification of the pouch ^n incision is made on the left side of 
the neck along the anterior border of the stemo mastoid and the pouch 
is exposed as in lateral pharyngotomy In all operations for pouches 
the incision must be of adequate length depending not only on the size 
of the pouch but on the build of the patient In big fleshy subjects 
the incision should extend along the anterior border of the lower 
two thirds of the stemo-mastoid, whereas in spare subjects one of half 
that length or even less will suffice In any case it must be centred 
about the level of the cricoid In dealing with pouches of moderate 
size experienced surgeons, with a view to the cosmetic result, may 
prefer a transverse incision following one of the natural folds, but this 
is not recommended for general use 

After making the skin incision, the platysma and deep fascia are 
divided and the anterior border of the stemo mastoid is defined The 
left pretracheal muscles are drawn towards the middle line and, at a 
deeper level the thyroid The pouch will be found between the 
trachea internally and the common carotid sheath on the outer side 
The omo hyoid muscle can usually be retracted downwards out of the 
way or the pouch may be enucleated behind it, but with a big pouch 
the muscle may be an embarrassment and should be divided and later 
resutured Some small arteries and the middle thyroid vein may 
hav e to be caught and divided As a rule the inferior thyroid artery 
can be stripped aside, but m dealing with large pouches it may have 
to be divided Sometimes the pouch is not easy to identify and good 
retraction of the stemo-mastoid, careful haimostasis and good illumina- 
tion are essential When identification is difficult it may be assisted 
by passing a rubber stomach-tube of full size down the cesophagus 
Chevalier Jackson recommends that an assistant should pass an 
cesophagoscope into the pouch , the illumination of this instrument 
shines as a dull red glow through the wall and helps to show up the 
pouch To facilitate the ready introduction of the instrument, the 
patient should swallow a stout silk-thread guide two. or three days 
before operation In addition, the pouch may be gently lifted 
forwards into the incision by’ manipulating the shaft of the asopha- 
goscope 

As a rule, the pouch can be separated by blunt dissection, but there 
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may be some fixation as the result of infection and the knife or seizors 
may ha\ e to bt used cautiously The very large pouches ma\ extend 
into the mediastinum but they can usually be readily withdrawn the 
process of enucleation being assisted by the finger When a large 
pouch cannot be satisfactorily mobilized if may be necessary to make 
a corresponding incision on the right side of the neck in order to assist 
the separation These pouches are not only thin walled but friable 
and they should not be grasped with toothed forceps, a ring forceps 
like a small sponge handle is the best instrument The position of 
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the recurrent laryngeal nerve must always be borne m mind and 
rough handling and the blind use of forceps arc both to be n 01 led 
If the sac is of small size and thin walled it ma\ be invagmatcd into 
the pharynx and the fibres of the inferior constrictor brought together 
with interrupted catgut sutures over its base so tint the space is 
entirely obliterated ' The invaeinated part usually shrivels tip and 
ceases to give trouble but there have been ca«es of serious asphyxia 
following the />pcrjtion 

Pharyngopexy Hill s operation (I ig f^t) — The sir hiving 
been exposed as before is comphtclv freeil from the ti tie it ttie 
lower part of the neck and draped upwards It i> t «cnit iH at tt» 
whole pouch including its neck should lie thoroughly » 1 
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that it can be re\ ersed without anv tension or tendency to pull bach 
into its old position The re\ ersed pouch is then sutured to the 
muscles of the lateral wall of the pharynx is high up as possible so 
that its opening is directed downwards instead of upwards Great 
care must be taken that the sutures do not pass through the walls 
of the pouch To prexent the sac from dropping bach to its original 
caa it) at the base of the neck six or more sutures should be inserted 
to fix it to the pharynx and a second series to obliterate the space 
from which the sac was taken The latter sutures should unite the 
fascia behind the stemo mastoid to that w hich co\ ers the lateral lobe 
of the thyroid gland For pouches with fairly thick walled sacs of 
moderate size this method gives verv good results and is more reliable 
than Be\ans operation Either of the above operations is safe and 
especially suitable in old people If no opening is made into the sac 
the risk of sepsis is very slight 

Excision — In most cases this is the method of election The pouch 
is freed and the attachment of its neck to the cesophagus is completely 
exposed and differentiated If small the neck of the sac should be 
ligatured When the opening is large it should be clamped before 
the sac is remoxed or if this is impossible the neck should be divided 
and dosed by suture a small section at a time While the division 
of the neck of the pouch and the suturing is being carried out 
the cellular tissue must be carefully protected against infection b\ 
gauze packing soaked in antiseptic Two layers of sutures should 
always be cmploxed one ftiye and continuous to close the opening 
in the mucosa and the second of interrupted sutures to bury the 
first b\ a covering of pharyngeal muscle The tissues are soft and 
friable and must be gently handled The sutures of chromicized 
catgut size 9/0 should be passed with a fine round needle and 
must not be drawn too tight or they cut through Any cellular tissue 
m the vicinity should be laid oxer the closed incision and either tied 
in position w ith the long ends of some of the second row of sutures 
or fixed with a separate stitch or two Irrespectixe of the type of 
subject or the condition of the pouch a soft rubber dram must always 
be brought from the depths of the wound to the surface and must not 
be remoxed sooner than four days after operation A xoluminous 
dressing should be applied to act as a support for the head and neck 

Swallowing m small quantities may be allowed from the first but 
max be xery painful for about txxenty four hours Soft solid food 
should not be allowed sooner than a xxeek after the operation Some 
surgeons feed the patient through a Rxle s tube for the first four da\s 
and do not allow solids for three or four weeks If the asophagus has 
been carefully sutured the parts usuallx heal without trouble and 
in anx exent the track to the surface proxided b\ the rubber dram is 
i safeguard against spread of infection towards the mediastinum If 
the wound in the gullet has not been effectixely sutured or if it bre iks 
dow n a fistula forms If the whole \x ound does not break down as the 



I486 OPERATIONS ON THE NOSE AND PHARYNX 

result of infection and if the parts are kept clean, a moderate fistula 
tends to heal spontaneously In other circumstances, a large fistula 
may form, not only with constant discharge of saliva, but with escape 
of everything taken by the mouth, and as a result the patient rapidiv 
goes downhill The proper treatment is to feed the patient b\ 
stomach tube thrice every twenty -four hours and to keep the wound 
as clean and dry as possible As an aid, the patient should he on the 
left side, with the foot of the bed slightly elevated Continuous 
suction may also be useful If these measures do not lead to rapid 
improvement gastrostomy is indicated and some intravenous nourish 
ment, or blood-tfansfusion, may be necessarv Attempts at closure 
by local interference are not likely to help and may make matter* 
much worse 

This method of primary excision used to be attended with a high 
mortality from leaking and mediastimtis and on that account a 
two stage operation was devised and is frequently practised 

Two-stage operation (Goldmann) — The sac, having been freed, is 
drawn outside the wound and fixed b\ sutures which attach the skin 
and muscles all round the neck It should be drawn as high as possible 
so that its mouth is directed downwards The greatest care must be 
taken not to puncture the pouch near the neck If the patient is very 
weak from want of nourishment the fundus may be punctured after 
closure of the wound and a small rubber catheter inserted several 
inches into the gullet for feeding secured by a circular ligature Ten 
days later the neck of the pouch will be firmly adherent to the sur- 
rounding tissues and its superficial part can be clipped away with 
scissors or excised with the diathermy needle without any anesthetic 
The mucosa and shm margins are turned in and united accuratelv by 
two lavers of sutures Even if it cannot be accurately sutured, the 
cut surface soon retracts and closes The remaining wound usualK 
heals quicklv and without fistula At the second stage some surgeons 
carry out a submucous resection of the sac, ligature it off, and suture 
the outer walls These operations are safe, and applicable to cases 
in which the sacs are large enough to be brought to the surface without 
tension Surgeons who have not had great experience of these cases 
should adopt this method whenever possible, and so avoid the 
dreaded complication of sepsis and mediastimtis 

Frank H Lahey * advocates operation even for v ery small div erticuh 
if associated with s\ mptoms In these cases the sac is too small to be 
brought up to the skin surface, and at the first operation it is thorouglih 
separated and displaced upwards, i e so that the mouth points down- 
wards, and is fixed to the prethvroid muscle with sutures of fine black 
silk The wound is then closed with a cigarette dram down to the *-ac 
Ten da\s later the wound is re opened and the black silk act 1 * as a 
guide to the sac, which can readily be rc separated and removed, while 
under gentle traction the muscle about the neck is incisal clown to but 
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not into the mucous membrane The latter then forms a sort of 
pedicle which is ligatured with chromic gut and the sac is cut away 
Tlje stump of ligatured mucous membrane retracts into the muscle 
sheath A dram is brought from the neighbourhood of the stump 
and the incision is sutured As the cellular planes have become 
sealed between the first and second stages there is very little risk of 
infection A small fistula occasionally results but heals readily 

After any method of operation the patient may complain of slight 
difficulty in swallowing and this may be the result ot narrowing at the 
site from which the pouch originated As a rule the trouble soon 
disappears but it may be necessary to pass a bougie at increasing 
intervals for as long as a year after operation 

Results — In 1937 Lahey [loc at) reported on 82 cases with only 
one death and that in a man of eighty fi\ e He gives the after history 
of 53 of these cases operated upon over two years with the following 
results 2 failures (i e recurrences) 2 poor results and 49 good results 

Gastrostomy — This treatment should be reserved for patients who 
are so old and feeble that they are not considered strong enough for 
operations on the sacs It should only be performed if they are 
unable to swallow with comfort enough fluids or soft food for adequate 
nourishment On the other hand it may be most valuable as a 
preliminary to the radical operation rather than an alternative and 
at any subsequent time excision of the pouch can be earned out if 
the general condition permits 



CHAPTER XXXI 

OPERATIONS ON THE LARYNX AND 
TRACHEA 

BjH G BEDFORD RUSSELL 

LARYNGEAL OPERATIONS BY INDIRECT 
LARYNGOSCOPY 

Laryngeal conditions can be approached surgically either ua the 
mouth or t a incisions in the neck there being no \ yery general 
agreement on the indications for the route 

Until the introduction of direct vision laryngoscopy the oral route 
was only suitable for the relief of conditions involving very little 
tissue the treatment of which yvould not be likely to cause much 
bleeding or much dis*ress to the patient under local anesthesia 
Killian s direct vision method greatlv increases the sphere of usefulness 
of operations earned out tm the mouth and is almost equally suitable 
for general or for local an-esthesia A description of this methoJ will 
be found on p 1469 

Indirect laryngoscopy is suitable for the application of caustics or 
of the electro cautery to granulations also for the remoyal of small 
innocent tumours of which the commonest are the small cystic 
swellings on the edges of the yocal cords usually known as fibromata 
Papillomata are still occasionally remoyed by this method but as 
they are now belieyed to be mfectne it is not surpnsmg that they 
recur frequently A case is on record in yvhich 200 operations were 
performed 

Other procedures suitable for this technique are operations upon 
cysts of the epiglottis scarifications of cedematous mucosa carried out 
yv itli a guarded knife curettage of tuberculous ulcers and remov al of 
foreign bodies w hich are not too large or too firmly impacted 
The operator w ears erffier a ibnhteuu’ ihnrp ora I'afyngirn’ anfianVug 
mirror and directs a beam of parallel or converging rays on to a 
warmed concave mirror about 3 in in diameter held firmly upwards 
and backyyards against the patients soft palate by the surgeons Eft 
hand The tongue grasped m a handkerchief is held fully protruded 
in the nght hand of the patient y\ho is told to breathe silently and 
skmly through the yvidely opened mouth 
The appropriate sprays probes and other instruments are many 
but have this in common thev all hay c an approximately right angled 
curv e the distal limb being about t\y o inches in length and the proximal 
limb about eight inches A malleable probe has great ady anta^t. 

Operation — The larynx is sprayed with equal parts of 10 [ rc^nt 
cocaine hydrochloride and 1 in 1 000 adrenalin and when son Hat 
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numbed is painted m the required region with a firmly held pledget 
of wool moistened with adrenalin 1 in 1,000 and dipped sparingly into 
crystals of cocaine hydrochloride so that they dissoh e When rcmo\ ing 
an mtralaryngeal growth, the surgeon sits facing the patient The 
mouth is opened to the fullest extent the tongue drawn well forward 
and held by the patient's own right hand and the mirror introduced 
If the epiglottis overhangs it edn be drawn forward with forceps , in 
rare instances its upper margin has to be transfixed and retracted 
with a thread the latter being grasped and kept taut by the weight 
of a pair of pressure forceps allowed to hang freely 

The laryngeal forceps is warmed and taken in the right hand when 
the tumour is on the right side of the larynx and in the left hand 
when the tumour is on the left Introduction is difficult and no 
descnption however minute, will obviate the necessity for oft repeated 
attempts Suffice it to say that guided by the re\ersed image in 
the mirror, the operator avoids contact with any part of the fauces 
and phatynx until the grow th is reached 

When the point of the instrument is seen to rest upon the grow th 
the blades are opened and the tumour ib grasped and avulscd with 
careful manipulation there is little danger of wounding the normal 
mucosa, and hemorrhage is insignificant If there are multiple 
growths the patient must understand that it may be necessary to 
repeat the operation either immediately or after an interval Given 
suitable instruments sufficient experience and a tolerant patient, it 
is possible with the help of cocaine to remove the majority of small 
tumours 

Alter treatment — The most important aspects of the after treatment 
should have received attention beforehand Many laryngeal troubles 
are merely results of mfectiv e processes in the upper or low er respiratory' 
tracts and treatment of the larynx alone— as for example the cauteriza 
tion of tuberculous granulations without treatment of the lungs— is 
foredoomed to failure 

If the accessory nasal sinuses teeth and tonsils hav e been rendered 
healthy beforehand laryngeal wounds will be found easy to treat 
Vocal rest and prcicnlton of coughing are imperative and to this end 
the larynx may be sprayed four hourly with a solution containing 
equal parts of 10 per cent cocaine hydrochloride and 1 in 1,000 
adenalm The patient is given ice to suck or lozenges of cocaine 
and kramern and cold compresses are applied externally Inhalations 
of menthol or of the various balsams may be acceptable , while syrup 
of Virginian prune and small doses of codeine are useful as general 
measures in the prev ention of cough 

Radium Introduction — Indirect vision has also been employed 
with some success for the intro luction of radium in the treatment of 
laryngeal papillomata The patient has to be educated up to a suitable 
degree of tolerance, and the radium introduced upon a malleable 
silver holder which is bent so that upward movement is prevented by 
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the hard palate Downward movement is prev ented by winding the 
wire round the face and head, and the patient’s head is steadied with 
sand-bags In the earlier cases, 50 mg of radium with a filtration of 
0 5 mm of platinum indium were thus held between the cords for 
penods up to two hours A mild penchondntis of the larynx followed 
this treatment upon one occasion, but this complication may be 
avoided by using a 06 mm filter The results obtained arc very 
encouraging (there having been in one case a freedom from recurrence 
for seven years), and there is apparently no damage to the vocal cords 

TRACHEAL OPERATIONS 
Tracheotom\ 

The word tracheotomy is often associated m the mind of the student 
with a mental picture of rapid slashes of the knife at the throat of a 
deeply cyanosed child It happens, of course in rare instances, that 
the operation has to be performed under very unfav ourable conditions , 
but in the vast majority of -cases the conditions necessitating this step 
are progressive, and the indications are evident early enough to permit 
a deliberate operation The need for uncomfortable speed m other 
cases may be largely discounted beforehand b> careful routine Tor 
instance, no operation upon the respiratory tract should be undertaken 
unless a tracheotomy set or intubation set is ready at hand and the 
equipment of e\ ery lary ngologist and anaesthetist should comprise the 
necessary instruments 

Indication.— The indication for tracheotomv is obstructe l respira- 
tion, and in a large number of conditions the indication may arise 
somewhat suddenly 

(1) Diphtheria offers the widest sphere of usefulness about 1 per 
cent of cases are likely to require operation ( sec Table on p 144S) 

(2) Acute laryngitis with cedema, as the result of sepsis trauma, 
inhalation of irritating gases, chemicals, or steam in acute specific 
diseases other than diphtheria , in the course of renal or cardiac 
disease or as the result of excessn e indulgence in spirits or ov erdoses 
of drugs such as potassium iodide , or in allergic subjects 

(3) Dyspnoea arising during surgical operation or at other limes 
from the inhalation of foreign bodies 

(4) rracturc of cricoid and thyroid cartilages or hyoid bone with 
cedema and perhaps surgical emphysema, may suddenly produce 
obstruction 

The other conditions requiring tracheotomy for the most part gne 
ample w anting 

(5) 4 s a preliminary to operation likclv to cause immediate or delav etl 
respiratory obstruction as, for example, removal of the upper r«. or 
diathermy of a growth at the base of the tongue, or to facilitate 
endotracheal and endobronchial manoeuvres 

(0) In some cases of cut throat or gunshot a ound tmol u , It' nir- 
pas sages, where blood mav enter the trachea 
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(7) Compression of the trachea from without by swellings in the neck 
or medtastina. which are not removable by operation Examples of 
these are swellings of the thyroid and thymus elands, aneurysms 
and grow ths 



e r 

Fig 685 — Tumours, etc , o! the larynx. 

, The larynx In Inspiration r fibroma , c tubercle n papillomata r extrinsic epithelioma 
r bilateral abductor paralysis. 

(8) Obstruction by tumours of the larynx or trachea, as papillomata 
and carcinomata of the larynx, or by impacted foreign bodies (Hg 685 ) 

(9) Bilateral abductor paralysis resulting from the various forms of 
toxic neuritis, syphilis, diphtheria, tabes (Fig 085, r ) 
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(10) Laryngeal spasm maj necessitate tracheotomv -to sa\e a hilmg 
heart or to aid artificial respiration during chloroform induction 

(11) Congenital laryngeal stridor congenital webs of the air passa » s 
efilepsy and ankylosis of the cnco arytenoid joints are rare condition* 
occasionally calling for tracheotomy 

(12) Tertiary syphilis acquired oi congenital ma_y cause obstruction 
by the swelling accompany mg perichondritis of the hry ngeal cartilages 
and tracheotomy has occasionally been found neces«ar\ in tuberculous 
disease of the lary nx 

The classical symptoms given as calling for tracheotomy namely 
recession of the chest working al*e nasi laryngeal excursion and 
weak, pulse should not be allowed time to develop Their presence 
leads to inability to take nourishment further weakness and so to a 
vicious circle of deficient aeration more tov.'emia and weaker heart 
Surgical anatomy —There is a considerable difference between the 
conditions in the tracheotomy triangle in adults and m children 
In children the neck is relativelv shorter and so the lary nx appears 
higher The trachea does not leave the surface so rapidlv from above 
downwards as it does in adults which makes it somewhat easier of 
access but on the other hand the lar ngeal cartilages and the trachea 
are softer and very difficult to distinguish if there is congestion of the 
cervical veins The trachea is more mobile than in adults and so i 
easier to miss if the head be rotated ever so slightly from the mid 
position In children again the jugular veins arc relatively larger 
and the left innominate vein may be higher in the neck The thyroid 
isthmus is relatively broader and higher up while the thymus may in 
rare cases extend into the neck so as to he in contact with the isthmus 
The trachei varies in diameter at different ages being 4 mm at 
C months 7 mm at 2 years l0 mm at 4 years 12 mm at 10 years 
and 29 mm at 20 vears Its length IS '41 in at maturity and there 
are only 2J in available above the suprasternal notch for operative 
purposes This can be slightly increased by extending the head 
which also lessens the distance from the surface 

Even in an obese adult the hy old bone and the thy roid cartilage can 
usually be palpated but it is not. always easy m children to define the 
loner border of the cricoid cartilage the upper limit of the trachei 
The pretracheal fascia is firmly attached to the cricoid cartilage above 
and passes down in front of the trachea splitting to enclose the thv ronl 
isthmus as it overlies the 2nd 3rd and 4th cartilaginous rings Then 
going deeper it passes behind the sternum and blends with the fibrous 
pericardium Hence the grave risk attending local infection which 
if deep to this fascia tends to track down to the mediastinum 

Vents are important The left innominate may cross the trachea 
obliquely as much as J in above the suprasternal notch and i liable 
to injury The inferior thyroid veins run down vertically from the 
lower border of the isthmus Prov ided the incision is place d me-nlh 
the anterior jugular veins running downwards m the suptrlicial fa eia 
should not be injured 
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A rtcrics do not usually giv e trouble 1 he th\ roid isthmus is p.irtiall y 
supplied by anastomotic branches of the superior tlnroid artery , 
there is usually a branch of supply from the mfenor thy roid artery 
Rarely the thyroidea ima branch of the innominate passes upward in 
front of the trachea 

Instruments — Small scalpel, two pairs of toothed dissecting forceps, 
four fine pointed pressure-forceps, two double hook retractors, one 
sharp and one blunt hook aneurism needle scissors, needles tracheo 
tomj dilator, tubes and tapes, and an intratracheal catheter should be 
available The tubes should be provided with a movable shield 
which lies flush with the neck For general use the tubes of Jacksen 
and Durham are most serviceable and an introducer is desirable 

Preliminary considerations. — Where time permits tracheotomy 
should be performed in an operating theatre with every appurtenance 
likely to facilitate the procedure 

For a child, a large towel should securely envelop the bodv arms, 
and legs, so that one assistant suffices to control the movements of 
parts other than the head 

A pillow should be placed under the shoulders so that the head can 
be hy perextended and supported exactly in the midline by a second 
assistant, while a third helps with the operation 

An anesthetic is not essential But in children, prov ided the pulse 
be strong, amesthesix is desirable as breathing is often less laboured 
after induction is complete and consequently movement and bleeding 
should diminish 

In adults local amesthesia is satisfactory St Clair Thomson, in 
non diphtheritic cases injected a few minims of a 21 per-cent solution 
of cocaine into the trachea three minutes before opening it thus 
avoiding the burst of coughing which otherwise usually follows 

In operating on children the proper use of the sharp hook is most 
important As soon as the incision has been made it should be thrust 
into or beneath the lower border of the cricoid or the thy roid isthmus 
or the trachea, strictly in the middle line and securely held by an 
assistant It must not be removed until the tube is safely in position 
Its use is (.11 to mark the midline , (2) to steady the trachea , and 
(3) to draw the trachea nearer to the surface 

Tracheotomy is facilitated by the preliminary passage of an intra- 
tracheal catheter, and surgeons should familiarize themselves with 
this procedure, which is usually reserved for the administration of 
anaisthetics ( see p 37, Vol I) 

Operation. (1) Crtco tracheotomy (section through the cricoid 
cartilage) — This, though sometimes performed in emergency , should 
never be planned , and if done should be changed into a lower tracheo- 
tomy at the first opportunity 

(2) Infra-cricoid tracheotomy, — Davis* has introduced a simple 

• JYart I9J3 txxi 
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operation which mu well take the place of hrv ngotornv U r tin relief 
of Iar\ n^tal obstruction of great urgenov Tin mil e f tin 1 ft imhx 
finger is placed at the lower border of the cricoid c utilise and a 
scalpel with the blade turned transversely is inerted horizoutallv 
into the trachea abo\e the first ring and twisted a little so as to pi rim! 
air entry A Butlm s larvngotomv tube is now in erted in place of 
of the Knife 

(8) High tracheotomy (section abo\e the isthmus) —Tins is the 
operation of choice m children with acute lira ngeal obstruction an 1 
in adults ma\ occasional be necessary m obese short necked 
individuals or where a growth embraces the lower part of the cervical 
trachea In cases of extreme urgenev it is undoubtedlv the easiest 
trachcotomv but it is open though in a lesser degree to the entret m 
applicable tocnco tracheotomy and wherever pos iWe a low tracheo- 
tomy should be substituted if the obstruction is to persist 

The surgeon stands at the right side of tin head The landmark of 
the pomum Adami having been recognized b\ palpation tlu encotd 
cartilage is sought for and gripped between the left thumb and fore 
finger and from its lower border a median vertical inci ion 1J in long 
is made downwards towards the sternum In voting children m 
whom the cricoid is difficult to loc ite the inci ion should Ik* made in 
such a position that its lower end reach *s almost to the sternum thus 
avoiding the mistake untie bv beginners of phe in., the cut too high 
over the hrvnx The skin and id cutaneous f it are divided between 
the anterior jugular veins and the bleeding is controlled bv forceps 
The sterno h\oid muscles are exposed and the interval between them 
is opened up In dividing the anterior Javcr of deep cervical h>cn 
These muscles and the sterno-thv rotds beneath them art separated fir 
at least an inch and m i\ be retractcel if the muscles alone are inrlu led 
and the retraction is equal on both sides keeping still in the middle 
line and stench mg the trachea the surgeon now divides the fx<cti 
covering the tube and exposes the front of the cricoid and Ik low ft 
the vascular isthmus of the thv roid gland The ! uulmark required at 
this stage is tlu tru old and along it a small transverse cut shoul 1 Ik 
made through the pretracheal fascia under winch the handle of the 
scalpel can be introduced the isthmus with its h«cnl co\tnn g being 
stripped downwards towards the lower part of the wound wh re it i> 
held by a blunt hook The surgeon can now «ce or feel with bis finger 
the upper rings of the trachea and the retractors she uM Ik re- 
introduced so that it is tliorougblv exj oscel 

It is advisable to seize all bleeding points and to ligature the vcsvW 
at this stage if the patient s condition is sitisf tetorv Wul the 
trachet is icing opened the movements of the larvnx shoild be 
controlled bv grasping the cricoid with the finger and thumb of tbc 
left hand The scalpel should be field with the edge up» weh and 
stabled gentlv into the trachea to ensure din ion of the mucous 
membrane with the outer coats of the tube The met ton n ’ u * 1 lK 
preci elv in the middle line and must Ik m ide with restraint U* « jr 
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of puncturing the cesophagus In adults the tracheal rings ma\ be 
ossified, and section with a scalpel impossible If there is urgency, 
the knife should be introduced transversely between the rings, and 
the nngs separated Otherwise small bone-shears can be used The 
opening should be circular, dividing not more than two rings, so that 
as far as possible it is completely blocked by the cannula which is 
introduced This, in a large measure, prevents the escape of septic 
material into the mediastinum If the dyspnoea is severe there is a 
sudden rush of air out of the lungs as the tracheal wall is penetrated 
The dilator is introduced, and the anaesthetic abandoned Temporary 
apnoea often follows the first inspiration, but the colour improves, and 
after an interval coughing commences , mucus pus or membrane is 
expelled, often in large amount, and deeper inspiration and expansion 
of the chest follow If riecessarv, oxygen should be given to improve 
the respiration 

As soon as breathing is regular, a cannula of suitable size should be 
quickly inserted This rarely presents any difficulties if the opening 
is well dilated and an introducer employed It is easier if the divided 
ends of the cartilages are excised so that a circular opening i» produced, 
as recommended by' Trotter This method has the great advantage 
that the tube can be easily changed The tube must sit well, without 
tilting, and must be fixed by tying the tapes firmly round the neck, 
Having been cleared of blood, the wound should be moistened with 5 
per cent sulphonamide solution or, if there is time, this should be 
applied before opening up the trachea A thm layer of glycerin gauze 
is cut half across and slipped under the shield so as to embrace the 
tube The inner tube is changed frequently 

(4) Median tracheotomy (section through the isthmus of the thy roid 
gland) — The incision through the skin and superficial fascia should be 
rather longer than in the high operation The infrahy oid muscles are 
separated as before The isthmus is exposed and in a child can be 
cut through boldly in the middle line, bleeding-points being seized 
before the trachea is opened In adults, when there is no urgency', it 
is better to ligature the isthmus in two places, either by passing a 
threaded aneury sm-needle under it, or by clamping it with forceps, 
leaving a space of i mi mi vrtivcfc the vstVmvas can be divided The 
trachea is thus exposed and can be opened as before Trotter has 
pointed out that this type of operation has the advantage that, should 
the tube be removed, there is no difficulty in re-mtro lucmg it In 
both high and low tracheotomy the isthmus is pulled out of its normal 
position, and tends to spring back on removal of the tube, partly 
covering the tracheal incision 

(5) Low tracheotomy (section below the isthmus) • — A long incision 
is needed, and should extend down to the suprasternal notch 
(Fig G86 ) In dividing the fasciae, which are thick and loose near 
the sternum, there must be no " tailing ’ of the skin wound The 
isthmus must be exposed by separating the infrahy oid muscles, and 
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and by warmth and artificial respiration should be continued In 
cases of great emergency a rapid operation without anaesthetic is 
forced upon the surgeon The larynx is gripped b\ the left thumb 
and finger and held firmly while a long incision is made downwards 
from the cricoid and deepened with total disregard of bleeding until 
the trachea is reached The trachea is stabbed m the midhne and 
the blade rotated through a nght angle Tins will permit one breath 
after which the dilators are guided into the opening with the help of 
the left forefinger The patient is then drawn over the end of the 
table so that the head hangs downwards The bleeding soon ceases 

After-treatment — Dilators should be kept handy and an e\pen 
enced person must be at the bedside as long as there is any membrane 
bloodclot or discharge m any quantity A return of dyspnoea points 
to the need for removing and cleansing the inner tube Should this 
fail the trouble is probably due to the tube having slipped out Its 
replacement is facilitated by a good light and the use of an introducer 
A warm airy room with steam inhalations is advisable In septic 
cases inhalations of benzoin or menthol are indicated reeding is 
difficult and may have to be done through a nasal tube The cannula 
should be removed as soon as the secretions become small in amount 
and serous rather than purulent In diphtheria the period vanes 
from five to fifteen da\s after which the case must be regarded as 
one of retained tube It is a good plan to replace the metal tube 
by a rubber one three or four days after the operation and to dispense 
with the latter as soon as possible If the child is unable to breathe 
with the tube corked stenosis of the larynx should be suspected and 
a lary ngoscopic examination made Sometimes the difficulty is 
merely functional and can be overcome by re education 

Complications — Haemorrhage reactionary or secondary is likely to 
lead to urgent dyspnoea from inhalation of clot The former is 
unlikely m patients operated upon by those accustomed to deal wath 
such cases Secondary hemorrhage is usually fatal but luckily rare 
It ocher could only find 87 cases in the literature and in 5G of these 
the bleeding was from the innominate artery This is an argument 
aqpin&t low tracheotomy but since the general use of antitoxin and 
the omission of any sutures below the tube (Jackson) wound infection 
has become uncommon and the incidence of secondary luemorrhage 
has much diminished 

Ulceration — Ulceration of the mucosa may be due to pressure of 
the tube ow mg tQ a too high tracheotomy or to want of care in seeing 
that the tube sits nicely It is a serious complication Besides 
leading to retained tube there is grave nsk of stenosis if it is allowed 
to persist for any time A lower tracheotomy may be necessary to 
remove the irritation of the tube from the ulcer but in milder cases 
it suffices to replace the metal by a rubber tube and to treat the 
ulcerated area by caustics 

Paralysis — Retained tube may also be due to abductor paralysis of 
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the \ocal cords and this ma\ sometimes persist Cardiac paralyse l> 
rare but paralysis of the soft palate is often teen Sensory paralyses 
are less easily recognized and are of less urgent importance unless the 
cough refle\ is impaired 

Bronchitis and broncho-pneumonia are common and seriously 
prejudice the prognosis 

Among the less important complications emph\ =ema of the tissues 
about the wound is common , unless it extends to the mediastinum it 
is not lihel\ to do harm 

Prognosis —It is difficult by giving percentages to form an accurate 
picture of the risks of this operation Of the deaths occurring after 
tracheotomy there are \ era few that would not hat e occurred had the 
operation not been performed The deaths rightly attributable to the 
operation are those due to hemorrhage and sepsis More often death 
is due to a tardy decision on the part of the medical attendant to 
carry out the operation This is especially so in young children with 
diphtheria the patient s heart being so rapidly exhausted 

Table showing the incidence *nd mortvlitv of Tkachfotomv ys. 

COMPARED WITH IXTIBVTION PERFORMED t PON CV=FS OF DlPHTHFRH IN 

the Infection s Diseases Hospitals of the London Coint\ Coincil 
DL RING THE V FARS 1*>12 85 * 

Total cases of i 

Diphtheria Tracheotomies Deaths Intubations ) Deaths 

29 887 818 10 1 4 

It must be realized that death is usually due to the results of the 
disease rather than to an operation which in a healthy person might 
almost be considered trifling and which is not attended by noticeable 
shock Thus the mortality in other mfectiye diseases such as 
erysipelas smallpox typhoid whooping-cough and influenza treated 
by tracheotomy is very high (74 3 per cent ) owing to the seyenty of 
the tovcmia The mortality from this operation before the days of 
diphthena antitoun used to be over 70 per cent 

The age of the patient is important in children under one year of 
age only one in three rccoycrs The death rate decrea«e=> gradually 
between the ages of one and «ik years 

IvjTBvnox 

bntil shortly before the last war " intubation of the larynx 
referred merely to the intubation employed m diphtheria But there 
are two other distinct types of intubation now in which merit 
detailed description firstly, the form which lias been evolved from 
anaesthetic practice and secondly the prolonged intubation destin'd 
to ov ercome stenosis caused by scar tissue 

• r«nr« clli br crcrt^T <rf (St O' rt ^ II i N tSr LX C 
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1 Intubation in diphtheria.-— This Ins a definite place in the 
milder cases where antitoxin has been given carh But in most fe\er 
hospitals the recognition of the safety of tracheotonu when earned 
out early enough has relegated intubation to a les-, important place 

Instruments — A gag for opening the mouth a set of short light 
tubes of vulcanite or light metal with a gauge showing the sizes for 
different ages an instrument for intubation and extubation and 
equipment for tracheotomy 

Two assistants are necessary one to hold the patient the other to 
control the head and the gag 



Operation — \naisthes\a is not required even for children as move- 
ments can be controlled by wrapping the patient m a large towel or 
blanket with the arms extended by the sides One assistant holds 
the child either sitting up or lying on the back w ith the head extended 
oxer the table A tube is chosen in accordance with the patient s age 
threaded and mounted upon a Thomers introducer and the mouth 
gagged widely open The head being extended the surgeon passes 
the left index finger oxer the back of the tongue ani behind the 
epiglottis The landmark required is the cricoid cartilage As soon 
as tins is felt, the finger is drawn forward so as to hook up the epiglottis 
and the introducer and the tube arc rapidty passed ox er it The handle 
of the introducer must be raised as high as possible so as to throw the 
point of the tube against the back of the epiglottis The instrument is 
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boldl> lowered thus passing the tube through the larynx until its 
collar rests firmly upon the ventricular bands It should be hell 
in place with the left index finger while the introducer is removed 
The operation should take from three to fi\ e seconds and should 
be performed without force (Tig C87) 

Failure to find the opening is generallv due to not keeping the 
instrument m the middle line or to the use of too large a tube Too 
small a tube is at once coughed out The tube though properK 
passed may push membrane in front of it or ma\ be blocked b\ 
membrane in which case tracheotomy is indicated The tube ma\ 
pass into the oesophagus and may increase the dvspnaa by pressing 
on the back of the lary nx or the tube w tth its thread maj slip through 
the gullet into the stomach This is not a serious accident aslhe tube 
will be passed per rectum or more rarelj \omited Frequent 
expulsion of the tube by coughing or urgent d) spncea is an indication 
for tracheotomy 

After treatment — \ tracheotomy set and intubation instruments 
must be kept b> the bed and someone competent to do intubation or 
tracheotomj must be at hand in case the tube is coughed out and the 
dyspnoea recurs There is usuall\ an interval of at least twentj 
'minutes before dyspnoea becomes urgent Blocked tubes are more 
dangerous but are generallv expelled unless the child is weak If a 
thread is left the nurse can extract the tube but care must lie t iken 
that the child does not pull it out Swallowing may be difficult and 
liquids passing through the tube ma\ cause coughing Tracheotomy 
should be performed if the child urgentlv needs nourishment 

Changing the tube — The tube should be left xn situ for forty -eight 
hours and then changed dail> aiming alwavs at reino\al as earh as 
possible but this w ill probably not be before the fifth daj 

Complications — Intubation in diphtheria is not invariabh free 
from dangers immediate and remote apart altogether from failure to 
relieve the obstruction There mi\ be injury to the larynx with 
resulting hTmorrhage emphysema or abscess and even fal e passages 
arc not uncommon The pressure of the tube ma\ lead to ulceration 
associated with increase of the obstruction and to culcm 1 or gnmih 
tions or more remotely to cicatricial stenosis J acobson describes a 
type of stenosis following intubation other than that ciu«td b\ 
trauma the obstruction being due to paralysis of the cords This 
may help to explain the frequency of retained tube after intubation 

It is chimed that intubation has the following notable advantages 
ov er tracheotorm in diphtheria The knife is not u*ed and there is no 
skin wound to deal with afterwards and the absence of anting and 
of the need for an anxsthetic makes it casv to obtain the consent of 
relatives Introduction of the tube requires very little time and the 
tube is more easily w orn than in tracheotomy The upper air passage* 
are not starved of the air necessan for their proper ventilation ani 
the results are better m children under 5 years {the group in which 
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there is such a notable mortality with tracheotomy) On the other 
hand the dexterity necessary for intubation w ith the speed required 
by the interference with respiration is only obtainable under the 
conditions met with at fe\ er hospitals and e\ en in the most fav our 
able surroundings failure is not infrequent 

Goodali finds that 28 per cent of the tubes are coughed up and 
12 per cent blocked The tube often interferes with deglutition 
while its lumen though just adequate for breathing does not permit 
free expectoration Its greatest condemnation is that the outfit must 
comprise a tracheotomy set — for one third of all cases need secondary 
tracheotomy Further this fact evidently calls for the constant 
presence of the medical man even after a successful introduction of 
the tube A comparison of the results at hospitals using tracheotomy 
with those where intubation was preferred shows that mortality was 
noticeably less with tracheotomy 

2 Intubation for non-diphtheritic obstructions — Whereas it used 
to be taken for granted that the natural intolerance of the larynx 
made prolonged intubation impracticable except m fever hospitals a 
growang familiarity with endotracheal work has shown that a gum 
elastic catheter may be tolerated in the larynx for a surprisingly long 
time without harm (in one case at St Bartholomew s Hospital for 
fourteen days) At the Cancer Hospital it is the practice to leave 
catheters in the trachea of patients suffering from laryngeal carcino- 
mata for as Ion? as forty eight hours the throat being spraved four 
hourly with cocaine 

It is possible* to intubate the trachea ua the nose without the 
assistance of vision and this useful manoeuvre may under certain 
conditions obviate tracheotomy 

Two forms of tube are suitable either a gum elastic catheter or a 
piece of rubber tubing with the leading end cut obliquely to a point 
both require thorough lubrication with vaseline Success in passing 
the catheter depends on the shape of the curve rather than the skill 
of the operator By practice upon the cadaver this is found to be 
somewhat like a capital C the curve being maintained by a stylet 
I have used this manoeuvre successfully as an emergency without 
previous training and tan emphasixe its svmphcitv It certainly 
requires much less skill than a tracheotomy and can if urgency 
dictates be attempted by an assistant while the surgeon begins the 
tracheotomv to prevent possible loss of time It can also be done 
under local myesthesia Tins has been of particular advantage m the 
treatment of laryngeal growths by \ rays the tube is worn during 
the swelling of the grow th sometimes met with during the earlier days 
of treatment and is removed when the shrinkage lias restored a safe 
airw ay 

Intubation of the latynx vta the mouth by gum-elastic catheter 
under the guidance of vision through a laryngeal spatula has also been 
useful in my experience as a preliminary to tracheotomy in an 

• I W M gtl Poe Hey Soc Dec-, 19» mu, 183 
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urgent case of tracheal obstruction, due to a large \ascular th\rmd 
growth winch rendered successful tracheotomy problematical Arti- 
ficial respiration was done through the airway thus supplied until 
the patient was somewhat restored after which tracheotomy was 
performed unhurriedly and without the bleeding usuallv associated 
with respiratory obstruction A suitably shaped catheter and a larj n- 
geal spatula should be available in operating theatres and. in the 
laryngologist's bag, as well as a tracheotomy set 



Fig 688 — Stenosis treated by intubation 
The left hand figure sho *s Uarmer i method of obtaining an flail c dilat i % pressure within the 
stricture while ensuring a parent airway A tnctal eano la paswj Into the trachea Ihrc gb a 
fenestra m the anterior aspect of a rubber tube which octuple* the turner cf the stricture Tire 
remain ng figures illustrate the use ot a three piece metal lube f r Intubation 

Harmer has tried with considerable success a method of treating 
stenosis of the Iarynv which depends on gradual dilatation of the 
stricture by elastic pressure (1’ig OSS) A strong silk thread is 
passed tin the mouth through the stricture, and is then brought out 
through the tracheotomy wound \\ ith the help of this thread a large 
rubber tube is introduced into tlie larvnv through the tracheotomy 
incision and is manceuv red into position in the grip of the stricture, by 
alternately pulling from above and gently pushing from below It 
may not be possible to get it right through the stricture at the first 
attempt 

A fenestra is made on the anterior aspect of the rubber tube opposite 
the tracheotomy wound, and through this an ordinary tracheotomy 
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tube is introduced, so that its lower end projects beyond the nibber 
tube into the trachea The length of that part of the rubber tube 
above the fenestra determines the degree to which it presses into the 
stricture , and this length is gradually increased from week to week 
Ultimately it is pulled up so that it lies wholly in the stricture, and can. 
after some w eeks or months be replaced by a slightly larger size, and 
so on, until patency is restored 

The advantages of this method are that the pressure which is applied, 
being elastic, is not sufficient to cause anremia of the mucosa, and so 
ulceration is not produced 

I have successfully varied this method of dilatation of the larynx 
with an ordinary rubber tube * A loop of silk is worn in the larynx, 
the ends of which project from the mouth and from the tracheotomy 
The patient himself carries out the dilatation pulling through the 
stricture, firstly, a very fine calibre rubber catheter, and then gradually 
increasing sizes of catheter until the size of a stomach tube has been 
achieved Each size has to be worn for about a month and the dilata- 
tion is found to be permanent after about eighteen months 


Tiucheo itssure 

Tracheo fissure is most often used for the relief of stenosis 6f the 
trachea resulting from inflammatory conditions such diphtheria, 
syphilis, foreign bodies, gunshot wound, cut throat and inhalation of 
irritants It has been not infrequently employed chiefly in America, 
to obtain access to endotracheal tumours Tluescnf collected 185 
cases, of w hich 89 w ere innocent grow ths, such as papilloma, fibroma, 
and masses of misplaced thyroid tissue 
The operation is really an extensive tracheotomy The incision 
should be boldly extended until an adequate view of the endotracheal 
condition is obtained It is sometimes possible to cure cicatricial 
stenosis by inserting a small cannula at the operation, and subsequently 
dilating the stricture with tubes gradually increasing in size 

If dilatation fails it mav be possible to excise the scar tissue, and to 
obtain gradual epithelization of the lumen around the cannula, normal 
function being ultimately restored For tumours an insufflation 
catheter is passed into the trachea below the grow tb and tamponned 
off before the tumour is excised Bleeding is controlled by electric 
cautery after free removal of the grow th , and a tracheotomy cannula 
is inserted and left tn ultt for several days Von Bruns} has obtained 
cures in four cases of intratracheal thyroid tumours removed by 
this method 

Resection or Tkachev 

This is a rare operation, the only indications being malignant 
tumours limited to the tracheal w all, and stenosis, e g after some 
cases of cut throat § 
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The operation is begun as a tracheotomy The trachea is divided 
transversely abo\ e and below the grow th and an endotracheal catheter 
with return airway immediately passed down to the bifurcation 
tampons being inserted round the tubes to prevent the ingress of blood 
The operator will try carefuUc to avoid injury to the cervical ves-eb 
and to the recurrent lanngeal nerves during the removal of the 
affected portion of the trachea The grow th may hav e transgressed 
the tracheal wall and be adherent to those structures and catastrophic 
bleeding may occur during this stage 
If less than 4 cm of the trachea has been removed it is possible to 
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Fig 6 S 9 — Motor used for dual purpose of sucking blood from field of 
operation and insufflating the anasthetic 


bring the cut ends of the trachea together with numerous catgut 
sutures * care being necessary to prevent extension ol the head lot 
some davs afterwards Free drainage is required to guard against 
the escape of septic matter into the tissue planes of the neck In 
certain rare cases it may suffice to remove a lateral portion of the 
trachea— a window The defect can be repaired by muscle and fascia 
and in one case operated upon b\ me the result was very satis fic ton. 
The method is based on the experience of gunshot wound- of the 
windpipe 

Results.— Von Bruns had favourable results in seven ca e> the 
operation in a case of carcinoma involved removal of the p? tenor 
wall with sl\ rings of the trachea 

Harmer obtained a satisfactory result in a c-u>e of thy rotd m mgr vnev 
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with a snnll mass of growth in the trachea The*casc had been first 
seen by a medical colleague for haemoptysis Local anesthesia was 
employed and severe haemorrhage was overcome with the help of a 
motor suction apparatus (Fig 689 ) The cut ends of the trachea 
were brought together and the patient lived in good health for about 
a year 


EXTERNAL OPERATIONS ON THE LARYNX 
Infrathyroid Lar\ ngotomv 

Indications — This operation is suitable (1) tn emergencies by reason 
of the speed with which it is performed and (2) as a preliminary to set 
operations because of the negligible amount of damage it leaves behind 
It is employed in cases of sudden larymgeal obstruction by food or 
inhaled foreign bodies or by cedcma of the lary nx due to trauma or 
sepsis it may in rare cases be necessary to prevent cardiac failure in 
enses of obstruction accompany mg spasm of the glottis or bilateral 
abductor paralysis 

Problems of anaesthesia in large operations upon the tongue floor of 
the mouth and jaws where bleeding is usuallv severe are solved bv 
giving intratracheal amesthesia Patency of the airw ays is thus ensured 
and the anesthetist is removed from the field of operation A large 
tethered marine sponge is passed into the pharv nx to prevent anything 
reaching the larynx from above 

* The operation is only suitable for adults as the cnco thyroid space 
m children will not take a tube adequate for respiration kor should 
the tube be left in for mo r e than forty eight hours for though it lies in 
the subglottic space and the vocal cords arc free from risk of injury if 
it is introduced carefully v et inflammation is likelv and there is risk of 
ulceration w ith its attendant troubles if retention is prolonged 

Instruments — Sharp pointed lanfe sharp pointed dilator lary ngo- 
tomy tube and tapes with pointed introducer 

Operation — The cnco thyroid space having been identified by 
palpation a small fold of skm over it is pinched up by the assistant 
between the forefinger and thumb of each hand The fold is transfixed 
transverselv with the knife and the blade brought out through the 
skin By this method there is less likelihood of injuring the veins 
A sharp pointed dilator is then forced deeply through the cnco thyroid 
membrane and opened widely (Fig GOO) It is withdrawn and at 
once replaced by the tube on its introducer The introducer is taken 
out and the operation completed by ty ing the tapes round the neck 
No bleeding is experienced by this method since the only vessel met 
with the small cnco thyroid artery is pushed aside by the dilators 
A burst of air follows the insertion of the dilators which should have 
been pushed far enougli in to penetrate the mucous membrane A 
period of apncea often follows and can be disregarded 

Complications — If performed as described this operation is rarely 
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complicated Hemorrhage is uncommon but may originate from a 
vein superficial or deep or from the cnco thy roid artery This arten 
is usually small but Durham stated that senous or even fatal h-emorr 
hage has occurred from it If necessary the wound must be freely 
opened the muscles drawn apart and the bleeding vessels secured 
Emphysema may occur if the wound is sutured or a dressing tighth 
applied Ulceration and more remotely stenosis should not occur if 
the tube is not retained for more than two days 



Fig 690 — Laryngotomy d lators tearing the cnco thyro d membrane 

Carcinoma of Larynx 

The remaining operative intrusions upon the larynx are chiefly used 
in the treatment of malignant disease which in an overwhelming 
majority of cases takes the form of epithelioma 

Classification- — (a) Clinical — Knshaber m 1879 classified laryngeal 
carcinomata into 

( 1 ) Intrinsic arising from within the laryngeal box le vocal 
cords (80 per cent ) ventricles and ventricular band* (10 
per cent ) and the region of the anterior commissure 
(10 per cent )* These growths tend to remain unilateral 
(n) Extrinsic arising from the epiglottis arytenoid- ary 
epiglottic folds py nform foss'e and pharyngeal aspect ol 
the cncoid (including intrinsic growths which have 
transgressed their boundaries) 

* Proportions a 6 aWen t om Omb edaooe T a en ent du Can e CfidoU rm I9*» 
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(b) Histological — Broders his further classified these growths 
histological!} into four groups In Group I there is well marked 
differentiation of the cells which closeh resemble normal epithelium 
and a tendency to form keratin or cell nests In\ asion and metastasis 
are slow and conservative surgery gives vet} good results Fortu 
natelv the majontv of intrinsic growths approximate to this tj’pe 
In Group IV at the other end 
of the scale the cells are ana 
plastic and show no tendency 
to form keratin or cell nests 
they invade the stroma 
diffusely show active mitosis 
and tend to recur earl\ This 
tvpe of growth happens to 
respond readilv to irradiation 
Biopsy — Lntil recentlv 
many surgeons have advised 
against biopsy in the belief 
that it might cause dissemi 
nation but Thomson and 
tsegus* urge biopsv At 
St Bartholomew s Hospital 
where it has for some 20 \ ears 
been the custom to perform 
biopsv on all lars ngeal 
growths there has been no 
evidence suggesting a result 
ant scattering of cancer-cells 
In the majority of our cases 
the biopsy w as preceded and 
followed b\ a dose of X ravs 
by way of precaution but of 
late years this, has been 
omitted without ill results 
Biopsy then is advisable 
and it is to be hoped that 
the histological guidance so 
obtained will lead to a satis 

factory selection of cases for the various forms of treatment 



Intrinsic lymphatics — Apart from histological considerations the 
difference between metastasis from intrinsic and extrinsic growths is 
largely explained bv the differences m the direction and extent of the 
lymphatic drainage The cords are not well served m the matter of 
drainage the lymphatic vessels are scantv and the spread through 
them is very slow being limited for considerable period, to one or two 
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glands over the cnco thyroid membrane where they can be felf as 
small shot like bodies (Fig 691) 

Very different is the drainage from the supraglottic region The 
lymphatic vessels here are plentiful and the spread is immediate to 
the deep cervical chain especially the digastric gland and the gland on 
the carotid bifurcation 

Treatment for intrinsic growths— The choice of treatment lies 
between surgery with or without diathermy on the one hand and the 
interstitial application of radium on the other The majority of 
writers are strongly in favour of the former * 

Surgical — The choice of operation depends on the stage which the 
growth has reached and as a rule three phases are recognized The 
first phase of an intrinsic growth is easily definable the growth is 
limited roughly to the middle third of one cord and the cord is freely 
mobile In these cases it is possible to obtain a 5 year cure in oyer 
80 per cent of cases by lar\ngo fissure f The operative mortality is 
almost negligible Chevalier JacksonJ performed 120 consecutnc 
lary ngo fissures with no postoperative deaths 

Phonation is usually surprisingly good the s».ar tissue on the 
affected side heaps itself up so as to look remarkably like a vocal cord 
by peroral laryngoscopy and the intact cord plays against this ridge 
so as to produce a rather thin but effective voice which can be greatly 
developed by education 


1 Laryngo fissure 

.Indications § — 

1 Neoplasms of the lary nx 

2 Impacted foreign bodies m the larynx 

3 Injuries of the lary nx 

4 Lary ngocele 

5 Stenosis of the lary nx and certain operations for relief of 

abductor palsy 

6 Acute lary ngeal perichondritis 

7 Laryngeal tubercle 

8 Scleroma of lary nx 

Preliminary considerations — The complications to be feared arc 
firstly infections of the lower respiratory tract and secondly descend 
ing infection behind the pretracheal fascia with its risk of media 
stimtis 

It is yvise to precede the mam part of the operation by tracheotomy, 
and to carry on the amesthesia through the tube great care being taken 
to prevent blood from the operation area entering the lung This tnd 
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is furthered by having the trachea tilted either by extending the head 
downwards over a sand bag under the neck or by tilting the table 
Tracheotomy ensures the maintenance of a clear airway with 
elimination of straining congestion and bleeding There is a grow mg 
tendency among French surgeons to dispense with tracheotomy in 
this operation In England it is customary to employ general arnjs 
thesia and in si llled hands excellent results are obtained Though 
pain can be abolished by local anesthesia other sensations are expe 
rienced and these to some patients are more distressing than pain 
Considerable shock sometimes follows a painless operation nor can we 
guarantee freedom from pulmonary complications and the like by the 
avoidance of general anesthesia 

Instruments — -Tracheotomy set thyroid cartilage shears tw o large 
retractors long curved scissors periosteal elevator aneurysm needle 

Operation for intrinsic growth First stage tracheotomy — A 

median \ ertical incision is made from the hyoid bone to the supra 
sternal notch and its lower half is deepened to expose the thyroid 
isthmus and the trachea A median tracheotomy is performed ( see 
p 1445) and the largest Jackson tube is inserted and connected up to 
an apparatus for the insufflation of the an-esthetic through a tube long 
enough to keep the anesthetist outside the field of operation 
Second stage exposure of the larynx —The upper portion of the 
incision is now deepened so as freely to expose the thyroid and cricoid 
cartilages and bleeding points are secured Diggle* at this stage 
makes a small incision extending laterally from the upper end of the 
wound on the side corresponding to the growth and through it he 
ligatures the superior laryngeal artery before it passes unler the 
thyrohyoid muscle This presents even the small amount of bleeding 
that is usually encountered m the later stages 

Lying on the cnco thyroid membrane will usually be found a small 
lymphatic gland — sometimes two which it is important to remove as 
it is on the path of lymphatic drainage through the cnco thyroid 
membrane from the subglottic portion of the larynx (Fig G91 ) 
Third stage — The perichondrium on the thyroid cartilage is now 
incised The division may be mesial or a few millimetres from the 
middle line on the side opposite to the grow th so as to avoid cutting 
into a grow th which has mv aded the opposite cord under cover of the 
anterior commissure The thyroid cartilage is split from below 
upwards in the line of this incision care being taken to avoid unneces 
sary damage to the anterior commissure with a view to conserving 
vocalisation 

The divided ala. arc held widely aside and the mucosa is sprayed 
with a solution of 10 per cent cocaine and adrenalin and the surface 
of the grow th is painted with spirit A long nbbon of gaure is packed 
dow n on the sponge inserted in Stage 2 The grow th is alw ays infected 
and is also to be regarded as covered with cancer cells likely to be 
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disseminated in the Mound , technique must be arranged m apnre 
ciation of these facts " 

The alar cartilage of the affected side is freed from the perichondrium 
both uithin and Mithout, and ls-removed* with the exception of a 
small strip posteriorly This step facilitates examination of the 
growth and avoids the delay m healing otherwise caused bv the 
granulating surface of the cartilage 



Fig 692 — Laryngo fissure 

The lungs are shut off bj the insertion into the trachea abo\e the 
tube of a tethered wad of gauze or sponge of a size and shape 
accurately to fill the trachea 

Fourth stage removal of the growth — The perichondrium and 
soft parts on the side of the growth are separated from the inner 
surface of the cartilage by some form of ele\ ator as far backwards 
upwards and downwards as the instrument will pass , and with thin 
long scissors an incision through the muco-penchondnum is carried 
round the tumour a margin of o\er | m of healthy tissue being 

i$, D seases of the Nos? and Throat CawU 1937 
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included If the growth involves the anterior end of the cord, as 
much of tins as is necessary must be sacrificed, while posteriorly it may 
be necessary to remove part or all of the arytenoid cartilage If the 
vocal process only has to be removed. no disturbance results , but if 
the arytenoid is sacrificed, the surgeon must be prepared for dysphagia 
and the inhalation of fluids, with its attendant risk of pneumonia, for 
some days afterwards 

Fifth stage • closing the larynx — The packing having been removed, 
the ala: are allowed to fall together accurate replacement being 
facilitated by a notch made earlier If necessary, they are held 
together by catgut sutures through the perichondrium covering them, 
and the wound is sutured only ns far down as the tracheotomy tube It 
is usual to leave the tracheotomy tube m position for twenty four 
hours with a v lew to avoiding the risks due to reactionary hemorrhage 

After-treatment. — Patients should be nursed m a sitting position, 
which facilitates breathing and the expectoration of mucus and blood 
It is well to insert a stomach tube t la the nose for feeding purposes 
until deglutition is satisfactory 

After excision of a growth, silence is imposed for ten days 

Complications . — Hemorrhage reactionary or secondary, may occur, 
and septic pneumonia from reactionary hemorrhage has been the 
greatest cause of fatalities 

Reactionary hemorrhage can be largely obviated by preliminary 
ligature of the superior laryngeal artery, and by retention of the 
tracheotomy-tube for twenty-four hours Secondary hemorrhage is 
rare, and is usually fatal 

Emphysema should not occur if that part of the wound below the 
tracheotomy opening is not sutured 

Mediashnitis is a rare and fatal complication It is unlikely in 
patients who have been freed beforehand from infective processes 
in the teeth and the upper air passages It is due to the downward 
passage of infection from the operation area behind the pre-tracheal 
fascia, and can be avoided to a large extent by drainage of the lower 
portion of .the w ound 

In laryngo-fissure for stenosis the cavity of the larynx is restored 
by the submucous removal oi ah fibrous tissue, care being taken to 
preserve any attached mucosa which is viable Anv raw areas remain 
ing may be epithelialized either by skin-grafting or by some modification 
of the pansement cn cigarc, followed by intubation, as recommended 
by Moure * He plugs the cavity with a cigar-slriped wad of tightly 
rolled gauze for six w eeks, changing it occasionally A vulcanite tube 
is worn for some months until epithelial ization is complete The 
laryngeal cavity is then restored by plastic means 
Partial L vry ngectomy 

The first phase of an intrinsic growth as definable, and indications 
for treatment are clear cut, but when this stage Ins been passed, ue 
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jnrt of the operation, it should not be necessary with intratracheal 
amcsthcsia 

Results.— Obviously the post-operative mortality of partial laryng- 
ectomy w ill depend chiefly on the selection of cases Hautant (loc cit ) 
had a postoperati\e mortality of 3 per cent and over 60 per cent of 
2-year cures, the recurrences being only among those m which the 
mobility of the cord was impaired 

L*n\ ngectomv 

Indications. — The catena separating cases suitable for partial 
laryngectomy from those in which the whole organ must be sacrificed 
are not, in their very nature, clearlv cut but commencing thickening 
of the an epiglottic fold is critical It foreshadows invasion of the 
pynfomi fossa of the pharynx with the free lymphatic spread which 
is the heritage of intrinsic grow ths, and calls for laryngectomy Once 
a grow til Ins bulged into the sinus pyTiformis it is frankly extrinsic, 
and is usually inoperable Alorc judgment is demanded in assessing 
the importance of spread in other directions 

A subglottic extension, if very small, maj still be removed by splitting 
the larynx , invasion of the perichondrium, or of the erteo arytenoid 
pint, which leads, to fixation of the cord, is a clear indication for 
laryngectomy, but partial laryngectomy is often successful if mobility 
is only slightly impaired A forward spreading growth is operable and 
can be removed by partial or complete laryngectomy so long as it has 
not perforated the cartilage under the anterior commissure When it 
has done so it tends to spread rapidlv in the shm cn emrasse which not 
only negatives partial larv ngectomy , but does away with any hope of 
a healthy plastic closure 

Operation (one-stage).* — Exposure and freeing ol the anterior and lateral 
aspects of larynx — (n) Incision — A bluntly triangular flap is 
desirable, to minimise the chances of the pharynx breaking down 
afterwards (Tig 693 ) But if scar tissue, e g from previous irradia- 
tion, prejudices the viability of a flap, a X shaped incision is satis- 
factory 

(6) The larynx is now ' skeletonized bv the remov al of the mfra- 
hyoid muscles and the sterno-thyroid as far down as the lower border 
of the cricoid, and the upper three rings of the tnjehea are exposed by 
retracting the thyroid gland downwards 

(c) The trachea is divided obliquely so that its upper end looks 
forwards, and a well-fitting rubber tube is introduced into it for the 
amesthetic (MacKenty) 

(rf) The supenor laryngeal vessels having been clamped and tied, 
the pharyngeal muscles are detached, the lary nx being tilted from side 
to Side At this stage the carotid sheath is examined and any involved 
lymphatic glands (unlikely, m operable cases) are dissected off the 
jugular vein 
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part of the operation, it should not be necessary with intratrache 
an esthcsn 

Results —Obviously the post operative mortality of partial larjn / 
ectomy wall depend chiefly on the selection of cases Hautant ( loc at 
had a postoperative mortality of 3 per cent and over GO per cent i 
2r-year cures the recurrences being only among those m which tli 
mobility of the cord was impaired 
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enter on debatable ground. - Definition is difficult, as is also the 
presentation and the interpretation of results. Hautant* perceived 
a phase which may be more or less clearly defined and for which some 
form of partial laryngectomy is indicated, and has devised an operation 
for dealing with it ; this may be regarded as typical of all partial 
laryngectomies. Hemi-Iaryngectomy, designed for the excision of 
half an organ rather than the removal of a disease, has been discarded. 
It destroyed the laryngeal functions, including the prevention of 
inhalation of harmful substances Hautant’s operation, while meeting 
the indications of satisfactory’ excision of the growth, recognizes that 
this is not incompatible with the preservation of the major part of the 
larynx with its functions. 

Operation. First stage. — Under local anaesthesia, the larynx and 
trachea are exposed by* an incision in the middle line, from the hyoid 
bone down to the suprasternal notch. 

Second stage. — Clearly a midline incision through the thyroid 
cartilage begs the question of unilaterality ; and, as it is very difficult 
to determine by laryngoscopy whether the growth has invaded the 
opposite side of the larynx by way of the anterior commissure, an 
incision through the thyroid cartilage is made, about 5 mm. lateral to 
the incisura, on the side remote from the growth. The membranous 
larynx is respected throughout this stage, by careful separation of the 
muco-penchondrium from the cartilage. A second incision through 
the thyroid cartilage, on the side occupied by’ the growth, is made as 
far lateral as is consistent with the preservation of some attachment 
for the inferior constrictor of the pharynx. The cricoid cartilage is 
now cut through in the middle line, after a preliminary separation of 
the underlying muco-perichondrium, followed by a second incision 
on the side of the growth, as far lateral as the point where the cricoid 
suddenly begins to broaden The pieces of cartilage thus outlined 
are removed. 

Third stage. — Blunt dissection is made backwards to separate the 
membranous larynx from the cricoid cartilage. When the dissection 
reaches the arytenoids, a crucial point in the operation occurs, the 
arytenoid on the affected side being cut through so as to divide the 
processus vocahs from the main body’ of the cartilage. This manoeuvre 
ensures preservation of the '* inter-arytenoid curtain," upon which the 
hope of future deglutition obviously depends. 

Fourth stage. — The lumen of the larynx, hitherto preserved do limit 
the risks of sepsis, is now entered ; and the growth, accompanied by as 
much tissue as is necessary to guarantee a healthy margin, is removed. 
The portion ablated usually' includes a small piece of the opposite cord, 
the vocal process of the arytenoid, the ventricle of the larynx, and 
the ventricular band. 

Fifth stage. — The wound is closed ; and the patient is able imme- 
diately to take fluids. Although Hautant described tracheotomy' as 

• “ Trateroent da Career Trifciarjngt," 1930. 
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part of tlic operation, it should not be necessary with intratracheal 
anaesthesia 

Results. — Obviously the post operative mortality of partial laryng- 
ectomy will depend chiefly on the selection of cases Hautant {toe “cit ) 
had a postoperative mortality of 3 per cent and over CO per cent of 
2 year cures, the recurrences being only among those in which the 
mobility of the cord was impaired 

Laryngectomy 

Indications. — The criteria separating cases suitable for partial 
laryngectomy from those in which the whole organ must be sacrificed 
are not, in their very nature, dearlv cut , but commencing thickening 
of the ary epiglottic fold is critical It foreshadows invasion of the 
pyriform fossa of the pharynv with the free lymphatic spread which 
is the heritage of intrinsic grow ths, and calls for lary ngectomy Once 
a grow th has bulged into the sinus pynforrrus it is frankly extnnsic, 
and is usually inoperable More judgment is demanded in assessing 
the importance of spread in other directions 

A subglottic extension, if very small, may still be removed by splitting 
the larvnx invasion of the perichondrium, or of the cnco arytenoid 
joint, which leads to fixation of the cord, is a clear indication for 
laryngectomy, but partial lar\ ngectomy is often successful if mobility 
is only slightly impaired A foruard spreading growth is operable and 
call he removed by partial or complete laryngectomy so long as it has 
not perforated the cartilage under the anterior commissure When it 
has done so it tends to spread rapidly m the skin en emrasse which not 
only negatives partial laryngectomy, but does away with any hope of 
a healthy plastic closure 

Operation (one-stage).* — Exposure and freeing oi the anterior and lateral 
aspects of larynx — (<?) Incision — -A bluntly triangular flap is 
desirable, to minimise the chances of the phannx breaking down 
afterwards (Fig 093 ) But if scar tissue, e g from previous irradia- 
tion, prejudices the viability of a flap, a X -shaped incision is satis- 
factori 

(i) The lory nx is now ' skeletonized by the removal o! the infra 
hyoid muscles and the stemo thyroid as far down as the lower border 
of the cncoid, and the upper three nngs of the tnychea arc exposed by 
retracting the thynoid gland downwards 

(c) The trachea is divided obliquely so that its upper end looks 
forwards, and a well fitting rubber tube is introduced into it for the 
an'esthetic (MacKcnty ) 

(d) The supenor laryngeal vessels having been clamped and tied, 
the pliary ngeal muscles are detached, the larynx being tilted from side 
to Side At this stage the carotid sheath is examined and any mv olved 
lymphatic glands (unlikely, in operable cases) are dissected off the 
jugular vein 
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Separation of larynx from pharynx and tongue — The thy roid 
cartilage is pulled forwards with a hook which stretches the thyro 
h\oid membrane so tint it can be easily separated off the lar\n\ and 
tlie phary n\ is plugged from below with a sponge It is now po •ublc 
to seize the epiglottis and pull the Iary n\ forwards so as to see into the 
hjpo pharynx the lary ngo phary n\ is then severed just below the 
ary tenoids by a transverse incision down to the cncoid and the mucosa 
is peeled downwards off the cartilage Care must be taken to avoid 




F g 693 — Laryngectomy The skin flap has been retracted The muscles are 
detached from the hyo d bone and thyro d cart lage 
(From Thomson and \ "u D uaut 0/ Ikt A «*.( Th oai ) 


perforation of the mucosa which is particularly likely during the 
separation of the lar\ nx from the mucosa lining the py nform fossa A 
rubber feeding tube is introduced into the oesophagus through the mouth 
or nose and the raw edges of the pharvnx are inverted and .sewn 
together over it by submucous catgut sutures Additional sutures 
uniting the pharynx with the thyro-hvoid membrane help to prevent 
postoperative fistula and the pharynx is further buttressed by 
sewing the constrictors together over it 
Removal of the larynx and drainage — Separation of the Iary n\ is 
completed b\ divas ion of the posterior wall of the trachea and Us upper 
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posterior e\tremit\ is accurately attached to the lower edge of the 
shin flap the anterior edge of the trachea being sewn to the lower 
margin of the wound Drainage is secured by tubes (Fig GD4) which 
are arranged to project so that the discharges raaj be directed awaj 
from the trachea 

The results of lary ngectomj for intrinsic cancer vary between 5G per 
cent of 5 \ear cures reported by Waugh* to 85 per cent of 8 y ear 
cures reported b\ Hajeh f The mortality (chiefly due to inhalation 
pneumonia) was onginall\ prohibitive Mackcntv however reduced 



(Trotri Thompson and Negns O lease t of the Vw/ aeij Tk on;) 


it to 3 per cent b\ adopting ^ohs Cohen s method of isolating the 
trachea and bringing its orifice out on to the neck More recently 
New | published Go cases with onh one death 


DIATHERMY 

Man\ surgeons (New Broyles {be at) ) combine thyrotomv with 
diathermy m earl\ cases while Lvnch$ combined diathermy with 
excision ua the mouth 
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IRRADIATION 


Irradiation in v arious forms has certain advantages, particularly in 
rapid growths showing anaplasia and mitosis It may be used m 
conjunction with surgen Brovles ( loc cit ) quotes 2G cases at John * 
Hopkins Hospital, and says that the only cases which were " reallv 
cured were those in which complete removal had been followed b\ 
irradiation He does not say b\ what means The means would, 
however appear to be an important factor for while Harmer and 
Fmzi* found that 6 out of 8 cases of intrinsic carcinoma were well from 
one to three \ ears after the implantation of radium needles Levitt 
(1927), in a personal communication reports onlv two 8 year survivals 
out of 7 cases of intrinsic cancer treated by X ra\ s from 1924 to 1932 , 
while Stewart Hamsont reports G cases out of 15 well for 3 years after 
Roentgen treatment 


Technique. — Where it is possible to expose the whole growth to 
radium platinum indium needles containing radium bromide or radium 
emanation are implanted The containers usually hav e a ' unit linear 
intensitv of $ mg of radium element per cm of active length to 
ensure a lethal dose to a cvhnder of tissue about 2 cm in diameter 
after about seven days exposure 

Filtration is of extreme importance damage to normal tissue 
cannot be avoided unless the wall of the container is 0 G mm thick 
or more Whereas needles can in other parts of the body be inserted 
through the skin in Iarv ngeal cases it is necessary surgically to expose 
the area involved care being taken to keep the wound aseptic by 
keeping out of the lumen It was formerly considered that removal 
of more than one third of the circumference of the cartilage of the 
larvnx or trachea would inevitably cause collajjsc and consequent 
obbteration of the airwav But it has been found possible to remove 
the whole of the narrow part of the cricoid, as well as practically the 
whole of one ala of the thvroid and a considerable portion of the 
other without noticeablv prejudicing the airway 

It is therefore possible adequately to expose all the antero lateral 
parts of the larynx to irradiation and an operation for the implanta- 
tion o'l radium needles lor a carcinoma mv olvmg the whole o'i the v oc*u 
cord has been successful^ earned out (Fig G95) with disappearance 
of the growth for 21 years The cartilaginous removal* here shown 
are an extension of those employ ed bv Hautant in his “ Larv ngectoinies 
Economiques 

After the removal of the cartilage the growth mav often be s een 
shining through the underiving penchondnum which is carefully' 
respected The needles are laid upon it, their mactiv e portion-* often 
being tucked under a neighbouring edge of cartilage, and the wound 
closed Their removal, a week later, does not require an anaesthetic 
Shnnkage of the growth is usually evident even before the needles 
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arc remo\ed, and intrinsic carcinomata disappear within three weeks 
as a rule 

Treatment should include diathermic 
removal of the successfully irradiated 
area when feasible 

TREATMENT OF EXTRINSIC 
GROWTHS 

The treatment of e\tnnsic growths is 
unsatisfactory Tew surgeons now ad- 
vocate excision and I have had uniformly 
bad results from the implantation of 
radium needles Souttar* stresses the 
importance of accuracy and uniformity 
of dosage, and has elaborated a method 
of implanting two opposing plaques of 
dental wax in which radium needles 
are imbedded this giv es a uniform dose 
of radium to the whole of the desired 
area Victor Lambertf records good 
results from the use of contact irradiation 
in lan ngeal carcinoma Details mil be F,g 695 — implantation of 
found in hlS paper radium needles for inlruis r 

The late results of treatment b\ carcinoma 

X rays is very disappointing Levitt 

(1037) reports five 8 year survivals out of 94 cases treated between 
1924 and 1982 and two 5 v ear surv i\ al> out of G7 cases But the 
immediate results are amazmgH good in the majority of cases 
there is disappearance of the growth for over 12 months 
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CHAPTER XXXII 

INVESTIGATION OF THE UPPER AIR 
AND FOOD PASSAGES 

Bj V E NEGUS and G GREY TURNER 

DIRECT LARYNGOSCOPY, PHARYNGOSCOPY AND 
BRONCHOSCOPY 

Surgical anatomj — In an endoscopic examination the following are 
the chief points of anatomical interest The epiglottis lies at the base 
of the tongue and is a necessan landmark in direct inspections Its 
lateral margins are continuous with the ary epiglottic folds which meet 
behind the larynx and form the boundaries of the lar} ngeal aperture 
Approximation of the folds against one another associated with their 
apposition to the epiglottis closes the lan nx during swallowing The 
internal aspect of each ar\ epiglottic fold is continuous with the 
i entncular band of which the free lower margin forms the upper 
boundan of the ccntncle Below the latter lies the local cord a broad 
white fold stretching from the th\ roid cartilage antenorh to the 
arytenoid cartilage postenorh 

The trachea is 11 cm {4£ in ) long it bifurcates at the lev el of the 
second costal cartilage into the nght and left mam bronchi The right 
main bronchus is shorter wider and more nearl> continuous with the 
trachea than that of the other side it gi\es off the epartenal bronchus 
and the middle lobe bronchus and continues as the bronchus to the 
lower lobe The left mam bronchus is longer than its fellow and is 
given off at a greater angle from the trachea it divides into two 
branches the upper lobe bronchus and the lower lobe bronchus 
The septum between the right and left mam bronchi the canna is 
situated to the left of the middle line When viewed through the 
bronchoscope it appears as a sharp ndge on either side of which are 
seen the openings of the mam bronchi 

Direct Laryngoscope and Pharyngoscope 
These two examinations ma> be described together, as thei entail 
the same technique and the use of the same instruments The lan n\ 
and pharynx should alwajs be examined mdirectlj with a mirror 
before making the direct examination 
Indications for use of laryngoscope — 

(1) Removal of a foreign bodv from the base of the tongue or 

from the lan n\ 

(2) Examination of a neoplasm of lower phannx or lar}n\ 

and for biopsv 

(3) Examination and treatment of lar} ngeal stenosis 

(4) Treatment of lan ngeal diphtheria 
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Technique — The direct examination is carried out by means of a 
laryngoscope or speculum either of the Che\ alter Jackson t\pe in 
which the light is distal or of that designed In Brunt ngs and modified 
by Kaliler and Haslinger in which the electroscope is in the handle 
The former type is preferred as the passage of instruments down the 
tube does not cut off the illumination Laryngoscopes of the type 
de\ised by Isegus are efficient the light is derived from twin lens 
fronte 1 lamps placed obliquely on either side of the lar\ ngoscope at 
its proximal end 

Position of patient — The lars ngo^ope is passed with the patient 
1\ mg on an operating talle with the head supported b\ the hand of an 
assistant or preferabh by a mechanical head rest 

Amesthetic. — If the phannx and larvnx are painted with a 10 per 
cent solution of cocaine to which an equal part of adrenalin has been 
added this wall suffice m most cases m some cases a general antithetic 
is necessary ( see p 1470) In the former case a prelinunarv injection of 
omnopon gr \ and scopolamine gr l/loO should be gi\ en one hour and 
a half before the examination the omnopon may be repeated half an 
hour before operation unless the patient is \ ery drowsy 

Passing the laryngoscope —The patient is placed m the recumbent 
position with the head so raised that the occiput is 10 cm (4 in ) above 
the level of the table the head is well extended The instrument is 
passed over the dorsum of the tongue until the epiglottis is identified 
the hvpophorvnx and pvnform fossa. can then be inspected The tip 
of the tube is next passed behind the epiglottis when the interior of 
the lary n\ wall come into view Care should be taken m introducing 
the tube that the patient s upper lip is not caught between it and the 
upper teeth In *ome cases in which the upper incisor teeth are very 
prominent the tube may with advantage be introduced through the 
side of the mouth If there is difficulty m inspecting the anterior 
extremitv of the vocal cord a narrower tube the anterior commissure 
laryngoscope may be used Its beak can be inserted between the 
ventricular bands for close inspection of the vocal cords 
BRONCHOSCOPY 

Indications — 

(1) Remov al of foreign bodies lodged m the air passages 

(2) Dy spncea in which some obstruction of the air passages is 

suspected either from narrowing of the passage itself 
or from pressure from outside by mediastinal new 
grow ths 

(8) Examination and treatment of cases of bronchial abscess 
lung abscess and bronchiectasis 

(4) Diagnosis and treatment of new growths of the trachea 

or bronchi 

(5) In new growths of the oesophagus to detect commencing 

invasion of the bronchial tree 
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Instruments. — -The following instruments are essential , others ma\ 
be needed for special cases bronchoscopes of four sizes for adults 
adolescents, children and infants , long swab carriers , a suction 
apparatus with bronchial suction tubes, and bronchoscppic forceps of 
vanous ty pes for removal of foreign bodies and for biopsy 

Position of patient.— The position of the patient is much the same 
as the recumbent posture in cesophagoscopy {see p 1476 and Fig 6%) 
When the tube is just above the bifurcation of the trachea the surgeon 



Fig 696 —Position for bronchoscopy 

may by bending the head towards one or other shoulder, bring the 
long axis of the tube into that of either bronchus and so facilitate the 
passage of the beak of the tube into the corresponding bronchus 
Anesthesia. — Bronchoscopy can be carried out under local anas 
thesia with little discomfort to the patient if omnopon and scopolamine 
are given beforehand and if the pharynx and larynx are well 
anesthetized with cocaine In children, rectal paraldehyde is of 
value, followed, if necessary, by inhalation anesthesia Adults can, 
if essential, be given avertm, followed by some general inhalation 
anesthetic or a combination of local anesthesia and pentothal ma\ 
be used 

Passing the bronchoscope. — The operator stands at the head of the 
table, and the instrument is passed under direct vision through a 
laryngoscope The laryngoscope is introduced in the midhne over 
the tongue until the epiglottis comes into view It is then directed 
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behind the epiglottis, and the bronchoscope is passed through it, with 
the beak of the tube parallel with the vocal cords , the bronchoscope 
is passed gently between the cords into the trachea The Iarvngo->cope 
is then removed, after withdrawing its slide On reaching the bifurca- 
tion, the canna and both bronchial orifices, are carefully inspected 
before advancing the tube into either bronchus If the left bronchus 
is to be entered, the patient’s head must be inclined towards the right 
shoulder , if the right, towards the left shoulder Examination of the 
bronchi must be sy stematic and careful, and the orifices of the secondary 
bronchi must also be inspected The secretion, which in some cases is 
profuse, should be removed by suction or by sponging 

Foreign bodies. — Smooth foreign bodies should be grasped with 
appropriate forceps and withdrawn slowly, together with the tube 
Sharp-pointed objects, such as pms and staples, should be dealt with 
very' carefully and no force used in their extraction, otherwise irre- 
parable damage may be done if the point is embedded in the wall 
of the bronchus The pointed end should be first disimpacted by 
forceps, and manipulated into the mouth of the tube , held m this 
position, the foreign body and the tube may safelj be withdrawn 
together Friable vegetable foreign bodies may be removed with 
delicate grasping forceps , small detached fragments are dealt with by 
aspiration with an electnc suction pump 

Neoplasms. — A small snip for microscopical examination ma\ be 
removed with punch forceps Occasionally this is followed by smart 
haemorrhage, which should be arrested by the pressure of a swab 
saturated, if necessary, with I in 1,000 adrenalin or with 10 per cent 
protargol 

EXAMINATION OF THE XESOPHAGUS 

Surgical Anatomy 

The oesophagus begins at the level of the sixth cervical vertebra, 
behind the cncoul cartilage The level of demarcation from the 
hypopharynx is at the crico-pharyngeal fold This fold is produced 
by the contraction of the cnco pharyngeal sphincter, constituted by 
the lowest fibres of the inferior constrictor muscle In the average 
adult the oesophagus begins 14 to 1G cm (5-G ins) from the upper 
teeth and passes through the thorax to join the stomach 8 to 5 cm 
(11 to 2 ins ) below the diaphragm Its total length is usuallv about 
28' to 25 cm (0 to 10 ms ), but it may be as much as 28 cm It is 
convenient to speak of the normal points of narrowing m distances 
from the upper teeth These points are found at the crico-pharyngeal 
fold, 14 to 10 cm (5-6 ms ), at the lev cl of the aortic arch, 23 cm (0 ms ), 
at the point where the left bronchus crosses, 27 cm (11 ins) and at 
the diaphragmatic hiatus opposite the 10th dorsal vertebra, SO to 
40 cm (15-16 ms) The upper end of the osophagus is in the mid- 
line but its direction is slightly to the left before it passes between the 
crura of the diaphragm 
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It may be regarded as a long strap-like hollow muscle The walls 
are thin, 8 to 4 mm (3/16ths m ) and consist of an external fibrous 
coat, an outer longitudinal and an inner circular muscular coat, a 
w ell marked submucous lay er of areolar tissue, and an internal mucous 
membrane of squamous celled type In the mucous membrane there 
may be areas of heterotopic gastnc type The tube lies in a bed of 
loose cellular tissue in which it can move freely during swallowing and 
body movements In parts, this cellular tissue is dense and forms 
ligamentous connections with the left bronchus and the arch of the 
aorta, but for the most part it is a soft loose bed m w hich the finger can 
easdy trav el w ith little resistance 

The important relationships are antenorlv, the trachea and left 



Fig 697 — Transverse section of thorax, showing relations of oesophagus at 
level of 5th thoracic spine 

(Reproduced from Svmington s Atlis of Topograph caj Anatomy b\ permission of the Anatomical Soci'Iy 
of Great Britain and [it land ) 


bronchus, w hich crosses it the pericardium and the left vagus nen e , 
posteriorly , the cerxical and thoracic a ertebne, thoracic duct, descend- 
ing aorta and right \ agus laterally, the pleura , the arch of the aorta 
on the left and on the nght the arch of the az\ gos vein The recurrent 
laryngeal nerx es lie in the groove between the oesophagus and trachea 
m its upper third and may be im olved in cesophageal diseases These 
relationships can best be studied in transxerse sections of the thorax 
(Fig 697 ) The relations of the pleura are most important as they’ are 
concerned with so many of the consequences of pathological conditions 
and ha\ e a close bearing on the question of direct surgical interference 
On the nght side the pleura is m relation with practically’ the whole 
length of the cesophagus, while on the left it is only separated from it 
by’ the prominence of the aorta m its middle part At the lowest part 
of the thoracic cesophagus the left pleural sac pas-es behind the tube, 
where it may sometimes meet the pleural sac of the opposite side 
(Fig 698) 
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The upper cesophagus is a potential tube comprised antero 
I osteriorly between the trachea and the vertebral column The 
cnco pharyngeal sphincter keeps the mouth of the cesophagus closed 
to prevent the entrance of air during respiration The walls of the 
thoracic portion of the gullet are lax and are seen to move freely 
with the respiratory excursions when the cesophagoscope puts the 
sphincter out of action The diaphragmatic onfice is closed m a 
rosette like manner this is pro 
bably due to the .fact that the 
w alls of the abdominal cesophagus 
are kept m apposition by the 
mutual coaptation of the abdominal 
viscera There ma\ be in addition 
a feeble intrinsic sphincter at the 
lower end In man the sphincter 
mechanism is probablv assisted bv 
the muscular portion of the dia 
phragm and by the slight forward 
obliquity of the tube as it passes 
to join the stomach 

During swallowing the cnco 
phary ngeal sphincter relaxes as the 
food assisted if necessary by the 
propulsive wave of the pharyngeal 
constrictors passes into the cesopha 
gus W eak peristalsis occurs m the 
cesophagus during normal conditions 
and the passage of food ma\ be some 
what assisted bv gravitv but the 
act of swallowing is a co ordinated 
mechanism depending on the re 
laxation of the sphincters and the 
contraction of the propelling muscles at the correct moment The 
pharyngeal muscles undoubtedly supply the most important part of 
the propelling force 

Inspection \nd Pvlpatiox 

These methods may give a little information when a pouch is 
present in the neck or when secondary malignant glands are found 
above the clavicle or m some cases where an cesophagcal growth 
may be actually felt m the cervical portion In the same way a 
neoplasm of the lower end of the cesophagus may inv ade the abdominal 
part and be felt as an epigastric lump Indirect laryngoscopy may 
show a collection of frothy saliva and mucus m the pyriform fossaj or 
p iralysis of one vocal cord more often the left and occasionallv the 
upper edge of a malignant growth arising m the cervical cesophagus 
can be seen behind the cricoid cartilage In all cases of difficulty in 
swallowing it is essential to exclude causes m the mouth pharynx 
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this means a powerful light is given, without danger of obscuration hv 
secretions, and with ease of sterilisation and instrumentation 

(Esophagoscopes of Jackson's type are also required, for instance, in 
congenital short oesophagus when it may be necessary to pass a narrow 
endoscope through the stricture to inspect the interior of the thoracic 
stomach These instruments with their distal lighting are used in 
two sizes Negus has modified the Jackson instruments .slightly , 
making them with an expanded upper end and with an attachable 
proximal projector 

An cesophagoscope, m addition to the features already mentioned, 
must — be well balanced and not unwieldy have an unobstructed 
lumen , be sufficiently large to hold the oesophagus open and to give 
a comprehensive view be strong enough not to be easily dented by 
the patient's teeth and be stenlizable in all its parts 

3 An efficient suction pump is required the mechanism ma\ be 
outside the operating theatre or the w hole apparatus may be portable, 
and either electric or dependent on water power Great care i» 
required with portable electric pumps to avoid ignition of anaesthetic 
vapour by sparking Rubber tubing connects the pump to a metal 
suction tube either built into the walls of the cesophagoscope or 
inserted through its lumen Specialh prepared swabs must be at 
hand to suit the v anous sized tubes Thev are earned on holders of 
Chevalier Jackson s pattern 

Preparation of the patient. — Before oesophagoscopv the patient 
should have a general overhaul and also local examination of the nose, 
pharynx and larynx A radiographic examination is also essential 
If any incision of the oesophageal walls is contemplated stnet attention 
must be paid to the condition of the mouth Dental sepsis must be 
eliminated and before certain operations, all carious teeth should be 
removed if time permits the remaining teeth ma\ be scaled and ' 
made scrupuloush clean 

If the oesophagus is much dilated it should be washed out an hopr 
or two before examination, particularly if general anaesthesia is to be 
employ ed A large stomach tube is used, w ith a funnel through w hich 
boracic lotion may be run m and then sy phoned back The condition 
of patients who are dehy drated as the result of obstruction must first 
be improved by the administration of fluid, either by rectum or 
subcutaneously 

Position of patient. — The patient lies dow n, as this permits greater 
ease of examination and also avoids irritation of the trachea by over 
flow of saliva from the pharynx He is put in the Boyce position 
that is to say with half the scapula projecting beyond the end of the 
operating table, the head being supported by a mechanical rest or 
held b\ •*" assistant (Fig 699 ) 

For the majontv of cesophageal examinations general 
It is safer if a sharp foreign body is lodged m 
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CLsophagoscopv is a much more accurate means of dngno is and 
is often most useful in treatment but m the hands of the unskilled 
it may be dangerous and deaths from injuries and even perforation of 
the oesophageal wall have occurred Practically the only contra 
indication is well dev eloped aneurysm of the aorta In advanced 
malignant disease cesophagoscopy may sene no useful purpose and 
may indeed precipitate some such complication as h-emorrhage or 
perforation On the other hand by permitting a isual dilatation it 
may be the means of re establishing the pow er of sw allow ing 

Instruments required — -1 The operating table must be steady it 
is much more useful if it can be raised low ered and tilted A mechanical 
head rest is a help as it dispenses with the need for a specially trained 
assistant and leads to accuracy in instrumentation Negus has intro 
duced such a rest which simplifies the technique of peroral endoscopy 
(Fig GfW ) It is similar to the apparatus of Haslmger but is rather 
more elaborate It can be clamped on to most operating tables md 
consists of a movable extension carrying a padded cup to support 
the head A stcrihrablc wheel enables the operator to ruse and 
lower the patient s head to whatever height is desired while lateral 
movements also can be made 

If the cesophagoscope is to be passed into the lou er oesophagus the 
patient s head must be depressed the whole table is then elevated 
by a foot pump or is in addition tilted so that the operator can see 
clearly down the asophagoscope without having to crouch The 
mechanical head rest has the further advantage of maintaining the 
head accurately in the desired position for an indefinite period 

2 Tubes for examination include specula for use at the mouth of 
the oesophagus and tubes for the middle and lower region Various 
lengths and si/es are required for different ages and a complete set 
is expensive The following tabic gives the dimensions that are 
most useful 
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larynx or stomach before proceeding to instrumental examination of 
the oesophagus itself Similarly, physical examination of the lungs 
heart and mediastinum may be required because pathological con 
ditions in these organs may sometimes cause distortions by pressure or 
displacement 

X RAYS 

Radiography is of great assistance in diagnosis and may he most 
helpful in deciding on treatment The lumen of the gullet maj be out 
lined by barium swallowed as a cream or thick paste or taken as 
biscuits Actual observation of opaque material seen by the screen 
must always supplement the films taken In the cervical region a 
carcinoma of the oesophagus may be shown in outline by a soft tissue 
radiograph here too perforation may be revealed by the presence 
of air between the posterior oesophageal wall and vertebral column 
The bulk of a growth may lift the trachea forward and this will be 
demonstrated b\ the outline and the displacement of the column of 
air m that tube 

Pouches are usually well shown but views in different positions 
must be made In stricture the oesophagus above the obstruction 
fills with opaque material and defines the upper border thus showing 
whether the lumen is regular and tapering or irregular m outline 
The former is characteristic of simple and the latter of malignant 
disease The stricture itself may be delineated but the oesophagus 
below this level may not be well defined If the position and outline 
of the lower limit of the obstruction is to be demonstrated the patient 
must swallow barium w hile reclining and then adopt the Trendelenburg 
position immediately the opaque material has passed through the 
stricture This causes the barium to flow back and fill the lower seg 
ment of the cesophagus thus affording additional information This 
technique is particularly useful in cases of short cesophagus with 
intra thoracic stomach The X ray also demonstrates the degree of 
dilatation above an obstruction and so provides some indication of the 
duration of the disease in achalasia the cesophagus may be enormous 
but m malignant disease there has seldom been time for it to become 
much dilated 

Bougies 

Sounding the cesophagus has been largely discarded in recent y ears 
in favour of radiography and direct examination which -in the 
hands of those specially trained and experienced give much more 
accurate information with less danger But these special methods 
may not always be available or in the hands of the inexperienced may 
be more dangerous than bougies The soft mercury filled bougie 
associated with the name of Sir Arthur Hurst traverses the cesophagus 
by its own weight and can on occasion be used to determine the 
presence and site of an obstruction and to give some indication of its 
nature it is a very safe instrument 
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CEsopliagOscopy i*, a much more accurate mean-, of <h ignobis and 
ts often most useful in treatment , but in the hands of the unskilled 
it maj be dangerous, and deaths from injuries and even perforation of 
the oesophageal wall have occurred Practically the only contra- 
indication is well-developed aneurysm of the aorta In advanced 
malignant disease cesophagoscopy may serve no useful purpose and 
may, indeed, precipitate some such complication as h-emorrhage or 
perforation On the other hind by permitting visual dilatation, it 
may be the means of re establishing the power of swallowing 

Instruments required. — 1 The operating table must be stead) , it 
is much more useful if it can be raised, low ered and tilted A mechanical 
head rest is a help as it dispenses with the need for a specially trained 
assistant and leads to accuracy in instrumentation Negus has intro 
duced such a rest which simplifies the technique of peroral endoscopy 
(rig 699 ) It is similar to the apparatus of Haslinger but is rather 
more elaborate It can be clamped on to most operating tables, and 
consists of a movable extension carrying a padded cup to support 
the head A stenhzable wheel enables the operator to raise and 
lower the patient s head to whatever height is desired, while lateral 
movements also can be made 

If the cesophagoscope is to be passed into the low er oesophagus the 
patient’s head must be depressed the whole table is then elevated 
by a foot pump, or is in addition, tilted so that the operator can see 
clearly down the cc'-ophagoscope without having to crouch The 
mechanical* head rest has the further adv antage of maintaining the 
head accurately in the desired position for an indefinite period 

2 Tubes for examination include specula for use at the mouth of 
the cesopliagus and tubes for the middle and lower region-- Various 
lengths and si/es are required for different ages and a complete set 
is expensive The following table gives the dimensions that are 
m,ost useful 


Size 

Outside 

1 Diameter 

Inside 

Diameter 

Circum 

fcrence 

Length 


1 mm 

mm 

mm 

cm 

Adult long full lumen 

i 18x20 

156x176 

60 

45 

Adult long medium lumen 

11x16 

11 6x136 

lb 

45 

Adult short 

, 16x18 1 

13 6x156 

55 

1 35 

Child 

1 10x12 

8 0x100 

35 

1 85 


.Specula and oesophagoscopes of Chevalier Jackson's type are 
illuminated by a small electric bulb placed in a groove near the distal 
end those of Bromngs, Kahler, and Haslinger have a lamp in the 
handle, and a mirror to reflect the light .along the tube Negus has 
introduced tubes in winch the illumination is supplied by twin lens 
fronted lamps set obliquely into the walls near the proximal end By 
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this means a powerful light is given, without danger of obscuration b\ 
secretions, and with ease of sterilisation and instrumentation 

(Esophagoscopes of Jackson’s type are also required, for instance, in 
congenital short oesophagus when it ma\ be necessary to pass a narrow 
endoscope through the stricture to inspect the interior of the thoracic 
stomach These instruments with their distal lighting are used m 
two sizes Negus has modified the Jackson instruments .slightl} , 
making them with an expanded upper end and with an attachable 
proximal projector 

An oesophagoscope, m addition to the features already mentioned, 
must — be well balanced and not unwieldy , have an unobstructed 
lumen be sufficiently large to hold the oesophagus open and to give 
a comprehensive view , be strong enough not to be easily dented by 
the patient’s teeth, and be stenhzable in all its parts 

8 An efficient suction pump is required the mechanism may be 
outside the operating theatre or the n hole apparatus may be portable, 
and either electric or dependent on -water power Great care is 
required with portable electric pumps to avoid ignition of anesthetic 
vapour by sparking Rubber tubing connects the pump to a metal 
suction tube either built into the walls of the cesophagoscope or 
inserted through its lumen Specially prepared swabs must be at 
hand to suit the various sized tubes They are carried on holders of 
Chevalier Jackson s pattern 

Preparation of the patient. — Before cesophagoscopy the patient 
should have a general o\ erhaul and also local examination of the nose, 
pharynx and larynx A radiographic examination is also essential 
If any incision of the oesophageal walls is contemplated strict attention 
must be paid to the condition of the mouth Dental sepsis must be 
eliminated and before certain operations, all carious teeth should be 
removed if time permits the remaining teeth maj be scaled and ' 
made scrupuloush clean 

If the oesophagus is much dilated it should be washed out an hour 
or two before examination particularly if general anesthesia is to be 
employed A large stomach tube is used, with a funnel through which 
boracic lotion may be run m and then syphoned back The condition 
of patients who are deh} drated as the result of obstruction must first 
be improved by the administration of fluid, either by rectum or 
subcutaneousl} 

Position of patient. — The patient lies down, as this permits greater 
ease of examination and also avoids irritation of the trachea b) over 
flow of saliva from the pharynx He is put in the Boyce position 
that is to say with half the scapula projecting beyond the end of the 
operating table the head being supported by a mechanical rest or 
held by an assistant (Fig G99 ) 

Anesthesia. — For the majority of oesophageal examinations general 
anesthesia is desirable It is safer if a sharp foreign body is lodged m 
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or near the cnco-pharyngeal fold, as restlessness increases the risk 
of laceration of the oesophageal walls from instrumentation In cases 
of malignant stricture general anaesthesia is merciful and is particularly 
called for if delicate manipulation* are to be earned out, when immo- 
bility and relaxation are essential 
Local anaesthesia may be employ ed m certain adult cases, particularly 
where there is wide dilatation, when general anaesthesia might be 
accompanied by regurgitation of food d%ns into the trachea 
In any case a preliminary injection of some sedative is required one 
hour before operation omnopon and scopolamine are recommended 
in suitable doses according to age and general condition For an 



Fig 699 — Headrest for peroral endoscopy 
Position for cesophagoscopy 

adult the dose is omnopon, gr scopolamine, gr 1/150 This is followed 
by' painting the lips, gums, tongue, pharynx and piriform fossa; with 
•10 per cent cocaine mixed with equal parts of 1 1 000 adrenalin , 

about GO to 120 minims of the mixture is required Dcssicane 2 per 
cent , may be used if preferred, but in our experience is not so effective 
The part requiring greatest attention is the fossa pyriformis, in which 
the Swab, earned on a long holder, should remain for half a minute 
It is important to avoid using any excess of cocaine, for fear of 
poisoning The solution* recommended causes rapid constriction of 
superficial capillaries, whereby absorption is avoided , if any of the 
solution is swallowed, however, there may be rapid passage through 
the walls of the stomach, with symptoms of poisoning The charac- 
teristics are a feeling of faintness, weakness and possibly' vomiting 
and nausea associated with pallor, sweating, rapid breathing, and 
feebleness of the puUe The appropriate treatment is to give the 
patient a diffusible stimulant such as whisky or a drachm of sal 
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volatile in an ounce of water In severe cases 1 or 2 c c of pituitary 
extract should also be given hypodermically 

General anesthesia may usefully be preceded by basal anaesthesia 
m the form of nembutal by mouth or paraldehvde per rectum for 
children or avertm for adults followed by mtra tracheal administration 
of gas and oxygen possiblv combined with a very small quantity of 
chloroform Care and shill are required for this method but in expert 
hands the results are most satisfactory This form of anaesthesia 
obviates any possibility of explosion 

Technique of oesophagoscopjc examinations Position — The method 
to he described is that in which the patient lies in the dorsal position 
with the head supported The occiput should be 10 cm above the 
level of the table The head must be extended to bring the mouth as 
nearly as possible into line with the axis of the gullet 

In introducing a speculum or cesophagoscope various landmarks 
must be identified on the downward passage after practice this can 
easily be done so that introduction of the tube into the gullet is 
carried out with ease and rapidity 

Examination with a speculum — The whole of the necessary 
manoeuvres are earned out under the guidance of the eye The 
instrument lubricated with liquid paraffin is held in the left hand 
and is guided and propelled downward by the fingers of the right 
hand these fingers at the same time protect the patient s lips 
The instrument is used to inspect the hy popharynx and the upper end 
of the oesophagus The tongue is depressed as with a spatula and 
the operator s left hand is lowered until the speculum is almost 
horizontal the top of the epiglottis is thus displayed It is essential 
during this manoeuvre that the patient s head should be well rai ed to 
straighten the cervical spine 

The epiglottis is passed and the speculum with the beak directed 
forward is guided into one or other pynform fossa preferably the right 
To reach this region it is wise to see and identify the upstanding tip of 
the cartilage of Wnsberg m the ary epiglottic fold and to pass outside 
it Having entered the right pynform fossa the beak of the speculum 
is directed slightly to the left while the larynx is at the same time 
lifted forward by pressure of the instrument against the cncoid cartil 
age If this manoeuvre is earned out accurately while the speculum 
is made to slide gently downward — mainly by the action of the thumb 
and first finger of the nght hand — the cnco-pharyngeal fold will come 
into view and will gradually relax to admit the beak of the instrument 
and thus disclose the lumen of the oesophagus proper which opens as 
air enters dunng inspiration 

Examination with the cesophagoscope — This is passed in much the 
same way except that the tube itsel/ is grasped and not its handle 
It is desirable to reverse the procedure just desenbed and to employ 
the nght hand for holding the tube while the left hand protects the 
bps and controls onward movement 
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Once the oesophagus is entered, a collection of fluid or froth may be 
seen The suction apparatus will remove this, but swabbing mav also 
be needed, or lumps of food ma\ require remo\ al with forceps The 
curve of the thoracic oesophagus is followed b\ depressing the patient’s 



Fig 70 o — CEsophagoscopy appearances at various levels 


head gradually while mo\mg it slightly to the nght In passing 
through the lower third of the gullet it is necessary to depress the head 
considerabh , tahing care to ha\e a clear lumen always in view, with 
no blind thrusting forward Wien the diaphragmatic orifice is 
reached, the tip of the cesopliagocope should point m the direction 
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CHAPTER XXXIII 

OPERATIONS ON THE (ESOPHAGUS 

By G. GREY TURNER and V. E. NEGUS 

METHODS OF TREATMENT WITH THE 
(ESOPHAGOSCOPE 

1 Removal of foreign bodies. — Swallowed objects lodge m the 
(esophagus because of their size or their shape and character Dentures 
and coins are examples of the former, while among the latter are 
sharp objects, such as bones and pins The usual site of impaction 
is the crico pharyngeal fold next in order of frequency is the Ie\ el 
of the thoracic inlet in small children If an object passes these points 
of constriction it is likely to slip through the (esophagus into the 
stomach, but large bodies like tooth plates ma\ be impacted near the 
crossing of the left bronchus 

The commonest objects are halfpennies , and the subjects are 
usually children Farthings are too small for impaction and pennies 
too large to be put into the mouth The coin lies transverse!) at the 
mouth of the oesophagus and if recently swallowed is readily removed 
by the direct method which should present no difficulty with adequate 
apparatus and some little practice and experience The removal can 
be earned out, by one skilled xn the art without any anaesthetic, as 
the manipulation is little worse than simple depression of the tongue 
In nenous or apprehensive subjects general amesthcsia is preferable, 
and this should always be used in cases of long standing impaction 
or with irregular or sharp pointed objects In such circumstances 
complete relaxation of the pharyngeal and oesophageal musculature is 
essential 

The patient is placed in the position described (p 1478) with the head 
raised and extended an cesophagoscopal speculum is passed into the 
mouth and used like a spatula to depress the tongue In adults who have 
a full set of front teeth it may be easier to insert the instrument on one 
or other side of the tongue, through the angle of the mouth The 
beak of the spatula is made to slip behind the larsnx, care being 
taken not to irritate the latter Secretions are removed b\ suction 
or swabbing The upper edge of the com will, m all probability, be 
seen lying transversely and upstanding behind the posterior lory ngeal 
wall It is grasped with serrated forceps, care being taken to avoid 
including any' mucosa The beak of the speculum is moved dow nw ard» 
to touch the com, and the tube and foreign body are then drawn up 
and removed together 

If the coin has been rn situ for a long period, that is to say, from 
four to twelve weeks or more, it is better to u<e toothed forceps , 
1481 
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should be tipped on to the back of the tongue even five or six hours 
and lozenges of phenol (gr £) should he sucked three hourly 

Complications — In recent cases little harm maj be done if care 
and skill have been employed in extraction Sometimes however 
considerable laceration of the oesophageal or pharvngeal walls is 
caused particularly if blind attempts at removal hav e been made by 
one who is inexperienced or not equipped with suitable apparatus 
The umbrella probang and com catcher in past day s led to many such 
accidents and should be avoided In extreme cases of trauma a rubber 
feeding tube mav be pissed down the oesophagus and left in place for 
tw O' or three days but this does not of course prev ent the passage of 
saliv a ov er the raw area 

PERFORATION OF (ESOPHAGEAL V ALLS 

Perforation of the cervical trsophagus leads to swelling m the neck 
from h'ematomi surgical emphysema or abscess formation Tree 
opening b\ an incision lateral to the trachea is required if the patient s 
life is to be saved The patient lies m the dorsal position with the 
head somewhat extended ind turned to the opposite side 

An incision 4 ms in length is made just in front of the anterior 
border of the stemo mastoul and extending from the sterno clavicular 
joint to the upper border of the thyroid cartilage This incision 
divides skin superficial fascia and platysma The deep fascia is then 
incised in the line of the incision and the anterior border of the 
stemo mastoid exposed The muscle is draw n outw ards and should 
the external jugular vein be met it should be drawn aside or divided 
between ligatures The omohyoid which crosses the wound should 
be divided and the mfrahvoid muscles drawn to the inner side In 
the depth of the wound the thvroid gland appears on the inner side 
and the carotid sheath on the outer The former should be retracted 
inwards and the latter outwards and the inferior thyroid artcr\ 
which is situated in the lower part of the wound should either be 
avoided or be div ided between ligatures 

If the abscess is extensive these anatomical structures may be 
obscured by oedema and the operation is terminated as soon as the 
abscess is opened The foreign body may or may not be found 
The w ound should be lightly packed w ith gauze and left w idely open 
Rarely the inflammatory process causes sloughing of v essels arterial 
or venous This considerably increases the difficulties of treatment 
Ligation of branches or of the great vessels themselves may be required 
If there is perforation through the walls of the thoracic esophagus 
a para oesophageal abscess will result and mav be recognized by the 
signs of localized mediastmitis sometimes with characteristic radio 
graphic appearances of air outside the oesophagus Thoracotomy is 
not desirable the correct method of treatment is slitting up the 
oesophageal wall by a fine long handled knife introduced through a 
wide cesophagoscope The oesophagus is thus utilized as a drainage 
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incision is deepened and the anterior belly of the omo hyoid muscle 
divided The middle and inferior thyroid veins must be divided 
between ligatures The carotid sheath should be exposed but must 
not be opened and it is better not to divide the inferior thyroid artery 
though that step maj be necessary in low tying lesions The carotid 
sheath is gently retracted outwards and the thyroid with the trachea 
and larynx inwards In the inten al the oesophagus can be reached by 
blunt dissection Though it inclines towards the left it is largety 
hidden by the trachea The oesophageal wall is recognized by its 
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longitudinal muscular fibres but may be more readily identified by 
passing a large rubber oesophagus tube from the mouth Tito guide 
sutures of catgut should be inserted into the (esophageal wall about 
the middle of the part exposed when these are gently drawn up the 
oesophagus is lifted up towards the incision The cellular tissue should 
be carefully protected by gauze soaked m 1 1000 flavine solution 
The oesophagus is opened by a very small vertical incision between the 
_ guides and mucus— which wall almost certainly be infected — removed 
with the suction apparatus The incision is then prolonged to the 
„ length of an inch or a little more and if the foreign body is not found 
'* lie finger can be introduced and w ill usually be able to reach the object 
— the finger is used first so that if necessary the oesophageal wall may bt. 
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tube If the pleura has become infected aspiration or intercostal 
drainage is necessary 

After-treatment. — The patient is best fed through a tube passed 
by the mouth into the stomach and kept in position for the first few 
days after the operation In very bad cases temporary’ gastrostomy 
may be necessary 

In many cases of injury there is no localization, and the serious 
complication of acute mediastmitis develops at once Tins may 
declare itself almost immediately after the interference or may be 
delayed for 12 to 24 hours The symptoms are retro-sternal pain 
extreme difficulty in swallowing, high temperature usually ushered in 
by a rigor, and profound toxaemia Physical signs are few, and the 
most prominent are painful swelling at the root of the neck where 
the tissues may crepitate The condition is usually rapidly fatal, 
though m some few cases there is localization with abscess formation 
Treatment must be as for septicemia, and the sulphonamide group 
of drugs will play a prominent part When there zs swelling or c\en 
tenderness at the root of the neck a low collar incision should be made 
through the deep fascia and the finger insinuated backwards and 
downwards by the side of the trachea and between it and the carotid 
sheath When the cellular tissue surrounding the cesophagus is 
reached gas or thin samous infected fluid or horribly foetid pus maj 
escape Soft rubber drains must be inserted m the track of the finger 
and the wound packed with gauze and left open The patient 
should be nursed with the foot of the bed raised 

CESOPHAGOTOMY 

In some few cases foreign bodies have been so long impacted that 
they cannot be removed endoscoptcally or unsuccessful attempts at 
removal have so injured the oesophageal wall that it is not safe to 
leave them m situ and open operation is essential In these circum- 
stances cesophagotomy is indicated In the great majority of cases 
the cervical route will suffice though bodies deeply imbedded in the 
walls about the middle of the cesophagus may have to be approached 
by the posterior mediastinal route (p 1486) 

Other indications for cesophagotomy may be the treatment of an 
intractable form of non malignant stricture or the removal of some 
non malignant tumour which cannot be dealt with endoscopically 

Cervical CEsophagotomy 

Technique. — The cesophagus is opened m the lower part of the left 
anterior triangle of the neck (Fig 701) It is most important that 
the shoulders should be raised and the neck well extended, with the 
head turned to the opposite side The incision is made along the 
anterior border of the stemo-mastoid from the upper border of the 
thyroid cartilage to the stemo-clavicular joint The anterior border 
of the muscle is defined and cleared and is drawn outwards The 
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incision is deepened and the anterior belly of the omo hyoid muscle 
divided The middle and inferior thyroid veins must be divided 
between ligatures The carotid sheath should be exposed but must 
not be opened, and it is better not to div ide the inferior thyroid artery 
though that step may be necessary' in low -lying lesions The carotid 
sheath is gently retracted outwards, and the thyroid, with the trachea 
and larynx, inwards In the interval the oesophagus can be reached by 
blunt dissection Though it inclines towards the left it is largely 
hidden by the trachea The oesophageal wall is recognized by its 
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longitudinal muscular fibres but may be more readily identified by 
passing a large rubber oesophagus tube from the mouth Two guide 
sutures of catgut should be inserted into the oesophageal wall about 
the middle of the part exposed , when these are gently draw n up, the 
oesophagus is lifted up tow ards the incision The cellular tissue should 
be carefully protected by gau/e soaked in 1 1000 flavine solution 
The (esophagus is opened by a very small vertical incision between the 
guides, and mucus—’ which will almost certainly be infected — removed 
with the suction apparatus The incision is then prolonged to the 
length of an inch or a little more and, if the foreign bodv is not found 
the finger can be introduced and will usually be able to reach the object 
1 he finger is used first so that if necessary the oesophageal w all may be 
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gently pushed avv ay from the intruder A strong reliable pair of forceps 
may then be introduced and the foreign body grasped If it cannot 
be easily withdrawn, no force should be used and it must be coa\ed 
free of the cesophageal wall which may be disentangled from it with 
the finger or some blunt flat instrument 

After the removal the area is carefully cleansed and the wall of the 
oesophagus closed with a continuous suture of 8/0 chromic catgut 
passed through the mucous membrane and the submucous coats if 
thej can be separately identified This stitch must be haemostatic 
and watertight After further cleansing of the cesophageal wall thte 
first stitch is buried by a series of interrupted sutures of catgut 
drawing the muscular layers together These stitches must not be 
too tight or they will cut through the muscle It is a good phn to 
smear a little sulphamlamide or Bipp over the suture line The guide 
sutures are now withdrawn and the oesophagus allowed to slip back 
mto its normal position The protecting gauze is removed from the 
wound A very soft rubber tube or a strand of rubber tissue about 
the size of a little finger is brought from the depths out through the 
incision and by the most direct route to the surface No deep sutures 
are inserted but the plat} sma and skin are carefully drawn together 
leaving ample room for the drain If the cesophageal w all is inflamed 
and friable no attempt should be made to close it by suture though 
the edges of the incision may perhaps be approximated In these 
circumstances the whole wound should be left open and packed with 
gauze A voluminous dressing is applied to act as a splint for the neck 

After treatment — The patient must be nursed 1} mg flat or if 
there is evidence of severe infection with the foot end of the bed 
raised Onl> very small quantities of liquid are allowed b} the 
mouth for the first day or two nutrition being largel} supplied b> the 
rectal or intravenous routes Any gauze pack which has been used 
must be left untouched for 48 hours and then only gradually removed 
Rubber drams should remain for a week The further particulars of 
the after care and possible complications are described on p 1488 

Posterior Mediastinal (Esop iagotomv 

When the foreign body is firmly impacted at or below the level 
of the arch of the aorta it is unlikely that it will be possible to remove 
it safely from even a low cervical cesophagotomy In such circum 
stances the thoracic oesophagus must be attacked This is quite a 
feasible operation though inseparable from the dangers always 
associated with opening up the cellular tissue of the mediastinum 
The depth of the oesophagus from the posterior surface of the body is 
greater than is often appreciated and can best be realized by a study 
of life size transverse sections of the trunk (Fig G97 ) Patients 
for whom this operation is required are usuallv m verv poor condition 
and may have some difficulty in swallowing so that prehminarv 
gastrostomv is generally wise though not always essential The 
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operation on the oesophagus should not be contemplated until full 
benefit has been obtained from careful feeding and pre-operative care 

Technique. — Since the position of foreign bodies can be accurately 
determined, the incision should be made over the area of impaction 
and on the left side With the patient 1\ mg half o\ er on the right 
side, an incision from the middle line of the bach is extended forwards 
for C or 8 inches along the line of the nb opposite the site to be exposed 
In bulky or muscular subjects a vertical incision at the outer border 
of the erector spinas should be combined with the incision along the rib 
The incision must divide the muscles down to the ribs B\ drawing 
the edges of the shin and muscle apart, three ribs can be exposed 
These are carefullt cleared just at and behind their angles If the 
ribs are not very close together it may be possible to pass the finger 
beneath the lower border and to insinuate it into the cellular tissue 
betw een the deep surface of the rib and the pleura The finger is passed 
gently upwards downwards and inwards deep to the neighbouring 
ribs, mobilizing the pleura and allowing it to sag away from the area 
Portions of three ribs are then removed from a point just anterior to 
their angles as far bach as their articulation with the vertebra; B\ 
the use of a rib spreader at this stage a sufficient space will usually be 
secured but, if more room is required it may be obtained by removing 
a considerable portion of one or more ribs above and below 

It will now be wise to infiltrate the cellular tissue with several 
ounces of weak local anaesthetic (0 5 per cent novocain) This 
opens up the cellular tissue and facilitates the separation of the pleura 
With the gentlest possible manipulation, either with the finger or a 
small gauze mop, the pleura is thrust awav from the panetes Very 
often there has been some mediastimtn. so that the pleura is adherent 
In these circumstances it is very difficult to avoid injury and 
admittedlv it is frequently tom With intra tracheal inae&thesn or 
even without, there are no senous symptoms from collapse of the lung 
when the patient is in the scmi-prone position As a rule it is very 
difficult to repair the rent m the pleura at this stage of the operation 
and m any event once broken the pleura is apt to be further torn 
It is as well to make a virtue out of necessity and to utilize the rent 
to explore the cesophageal condition, and then temporarily to pack 
the rent, or the pleural cavity, with gauze soaked in I 1000 flavine 
solution until the oesophagus has been dealt with 

As the pleura is stripped forwards and inwards the aorta will 
probably be the first recognizable structure to be exposed and its 
relation to the cesophagus vanes with the level The oesophagus 
must be reached by working m front of the aorta As a rule it is 
readily identified by its well marked external longitudinal muscular 
fibres, but these may be obscured by cedema if there is much local 
inflammatory change If there is difficulty in identification it will be 
some help to pass a full sized cesophageal tube or bougie from the 
mouth In the absence of inflammatory changes it is- usually easy 
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to separate the oesophagus from the cellular tissue in which it lie-, 
and, if it is surrounded with a tape or a ring forceps, this mobilization 
enables it to be drawn a little towards the surface When the position 
of the foreign bod\ has been identified, the oesophagus near it should 
be fixed between sta} sutures of catgut or silk 
A longitudinal incision over the foreign bod} is made, just large 
enough to enable the surgeon to coax it out w ithout much traumatism, 
for the inflamed oesophagus is ver} friable and is easil) tom right across 
After removal of the object, the incision in the gullet should be closed 
either as described on p 1486 or with interrupted sutures of catgut 
With a friable wall close suture is almost impossible, and it is wiser 
merel} to approximate the edges of the incision If there is am loose 
cellular tissue in the vicinity it may be fixed o\er the sutured area 
It is essential that a tube should be anchored near the incision but 
gauze must not be laid in contact with the sutured asophagus lest the 
union be tom aw a} during its removal But the area around the 
dram tube should be gently packed with fluff} gauze to provide an 
ample track to the surface If the parts are obviousl} very septic 
the} should be light)} smeared with Bipp or sulphamlamidc applied 
with the finger Now is the stage at which to attempt to repair am 
hole m the pleura b\ suture or to pack such a tear with gauze The 
panetes are then repaired m lavers taking especial care to leave an 
ample space for the drains b\ the most direct route to the surface 

After-treatment.— The patient should be nursed on the back to 
assist drainage The gauze should not be removed sooner than the 
fourth da} and the tube at the end of a week or ten da\s The after- 
care for feeding is described on p 1486 

Complications. — In some of these cases there is a fistula between 
the oesophagus and some part of the bronchial tree this will almost 
certainly heal after remox al of the foreign bod} unless a complicating 
fibrous stricture develops at the site of impaction The latter should 
be anticipated b} the use of weighted bougies passed at the end of 
about a fortnight A full} -dev eloped stenosis must be treated as 
described later {see p 1492) 

Tb/tve W. manly djffi/yjJ.kVLs, * r . (Jus. oipnaUAn. hut the. essential.-, 
are a good exposure good hremostasis and adequate illumination It 
should be a deliberate orderl} proceeding conducted without haste, 
and modified according to the conditions found and the difficulties 
encountered 

It must be reiterated that, if swallowed foreign bodies are dealt with 
b} experts in direct endoscop} working in properl} -equipped clinics 
none should require removal b} the external route The onl) excep- 
tions ma} be those which have perforated- the ctsophigcal walls before 
arm al at a proper clinic 




The radiograph shows a moderately dilated 
(esophagus with a stricture where the shortened 
(esophagus Joins an Intrathoraclc stomach The 
latter Is considerably dilated and communicates 
with the abdominal portion of the stomach through 
a dilated diaphragmatic opening. The patient was 
a lady aged sixty who had suffered from flatulent 
indigestion ail her life The cause of her symptoms 
was not discos ered until se>ere gastric pain and 
vomiting necessitated a radiographic examination 

(RrfroduetJ by ptrm I on / om Thomtt an and \rpin O ita n ef Ihr 
N on and Th oa ) 

CONGENITAL SHORTENING OF (ESOPHAGLS 
PLATE \ I 
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ABNORMALITIES 

1 Congenital 

a Complete imperforation — This condition declares itself within 
24 hours of birth and is rapidly fatal not entirely from starvation but 
parti} from inflammatory lung changes the result of aspiration of 
milk into the bronchial tree If expert assistance is available the 
cesophagoscope should be used m the hope that some small channel 
may be found which can be dilated or intubated Chevalier Jackson 
lias divided short webs with success If this is impossible gastro 
stomy should be carried out as the onlv life saving measure available 
In most of these infants the upper end of the lower part of the 
oesophagus communicates directly with the trachea so that food 
given by the gastrostomy is almost certain to regurgitate into the 
lungs and cause death from inflammatory troubles Tor this reason 
an occluding ligature should be tied around the abdominal (esophagus 
when the gastrostomy is made If the child survives a direct attack 
ma\ be made on the site of deformity using the trans thoracic 
approach 

b A partial web, discovered in later life may be stretched or broken 
down or divided by the diathermy needle Such webs usually occur 
at the level of the crico pharyngeal fold but occasional!} at the 
diaphragmatic hiatus 

c Congenital strictures nm onl} produce very mild symptoms in 
infancy or childhood but tend to get w orse later in life Their treat 
ment is that of simple stenosis (see p 1492) 

d Congenital shortening of the (Esophagus — This condition has 
been brought into prominence in recent years through the w ritings of 
Brown Kelly Leonard Finlay and Sir Thomas D unhill The condition 
accounts for many cases of dy sphagia in which the cause w as pre\ lously 
undiagnosed The oesophagus ends several centimetres above the 
level of the diaphragmatic hiatus usually at about the sev enth thoracic 
vertebra In some cases not only does the lowest segment fail to 
elongate but its lumen may also be deficient and fail to open out as 
growth proceeds Furthermore there may be some defect in the 
normal epithelial lining so that the walls are open to spread of 
infection from the lumen with resulting infiltration and fibrosis 

The deficiency of the (esophagus m length is compensated by 
elongation of the stomach which reaches above' the diaphragm 
thus being sub-divided into thoracic and abdominal segments com 
municating by a wide opening through the diaphragm (PI ite VI) 

Symptoms — Three types of symptom may arise and each must 
receiv e appropriate treatment The three types ma\ appear singly or 
in combination 

In the first type dysphagia is the leading symptom Hus is the 
result of a stricture at the junction of the (esophagus and stomach 
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either from developmental defect or from secondary fibrosis Such a 
condition may be associated with regurgitation of food The first 
line of treatment is the same as that advised for non malignant 
stenosis and it will have to be repeated according to the necessities 
of the case In intractable cases gastrostomy is required with 
subsequent retrograde dilatation as described on page 140 ., 
E\ entually gastrostomy feeding wall no longer be required but the 
opening into the stomach should still be maintained by retaining the 
rubber catheter or a plug in the stomach until the necessit\ for further 
dilatation has ceased 

The second type of symptom is regurgitation of food into the mouth 
due to stagnation in the oesophagus or regurgitation of acid secretions 
from the thoracic stomach causing ulceration When the latter occurs 
there may be severe pam on swallowing either retro sternal or referred 
along the left lower ribs For the most part the treatment here is 
medical and not operative Barium sulphate (gr 5) or other alkaline 
powders are given and the patient is advised to sleep sitting up so that 
gravity may help to prevent regurgitation from the stomach 

The third complaint ma\ be a feeling of fullness in the lower thora\ 
or a sensation of intra thoracic pressure and there may be attacks 
simulating angina These symptoms are due to distension of the 
thoracic stomach with food or gas and they may be relieved by dividing 
the left phrenic nerve m the neck winch presumably does away with 
any part that diaphragmatic contraction plays in their causation 

Operation — It ma\ be possible to mobilize the stomach as it passes 
through the diaphragm and to bnng the thoracic segment down into 
the abdomen Or if there is extreme dilatation with kinking anisto 
mosis may be established between the abdominal and thoracic portions 
of the stomach This operation is m all respects similar to cesopliago 
gastrostomv but wall probablv have to be conducted b\ the trans 
thoracic route 


2 Acqlired Abnormalities 

Pharvngeal diverticula cause symptoms of cesophageal obstruction 
and are described at d 1482 pouches m the lower oesophagus also 
occur (Plate ^ II ) (Esophageal pouches may be caused uthcr bv 
pulsion or traction and may be present without producing symptoms 
or may be associated with some degree of cesophageal obstruction 
Investigation may show some narrowing of the gullet at the site of 
origin of the pouch or the symptoms may result from the intermittent 
over filling of the pouch as m the pharyngeal vanetv Probablv some 
such pouches are congenital but hav e not caused sy mptoms until the 
development of malignant disease in the cesophagus beyond This 
combination must alw ays be borne in mind Any concomitant stenosis 
of the cesophagus can be treated as in other examples of simple stenosis 
Pouches which give trouble by overfilling may cause serious inanition 
and require treatment Gastrostomy ensures against starvation but 
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it may have to be permanent ami is not ideal ne\ ertheless it -hould 
always precede direct surgical intervention on the pouch 

Anastomosis to stomach. — Yen large pouch* s have been anasto- 
mosed to the cardiac end of the stomach with good results Ihis 
operation may be carried out by the tian-.thi_ra.cic route on the left 
side The cupola of the diaphragm is imbed and the cardiac end 
of the stomach drawn up into the chest, when the anustomo ts can be 
made by direct suture between the pouch and tht stomach lu this 
operation it is essential to empty the oesophageal pojui through tre 
oesophago>cope as a prelimman to operation 

The same operation may be done in two stages Hu, . \ consists 
of transpleural exposure of the cesophogus with tie pout h and 
crushing the phrenic nerve as it passes down the lateral uJ of the 
pericardium The diaphragm is incised and a font of th fundus 
of the stomach is drawn into the chest cavity and its bd*e -mured 
to the edges of the diaphragmatic incision The cesophigtxl punch 
and the cone of stomach are sutured together, but v ithout opening 
the mucous membrane, and the chest is dosed Three or four weeks 
later the chest 1 - re-opened and the anastomosis completed Ik 
anastomosis is made by direct suture and the opening must be laige 
enough to admit tw o fingers 

When the fundus of a large diverticulum extends right dovn to 
the bottom of the pleural cavity it may be possible to cam out the 
anastomosis from the abdomen Whether it will suffice to enlarge 
the oesophageal hiatus, so that the fundus of the diverticulum can be 
drawn down and approximated to the stomach, or whether an 
independent incision of the diaphragm w ill be necessary depends on 
circumstances Eve 1-3 case must be carefully and independent^ 
studied 

When the diverticulum an-es from about the middle of the 
oesophagus or lugher it will probably not be feasible to make an 
anastomosis and other modes of relief must be considered 

Removal of pouch. — Pouches of moderate size may cause very 
marked svmptoms and in such circumstances the question of their 
removal properly arises It must be realized that an\ direct inter- 
ference with the mediastinal oesophagus is, as y et, a,senous intervention 
and that pouches unassociated with malignant disease are not lethal 
and can be palliated indefimttlv , sometimes by dilatation of the 
oesophagus at their site of origin, and certainly by' gastrostomy If 
the surgeon decides to intervene, the patient should be got into good 
general condition, preliminary' gastrostomi being performed The 
pouch should be emptied of decomposing and probably septic contents 
before the approach The exposure may be by the posterior mediastinal 
route, as described in posterior mediastinal ce-ophagotom\ (p 1186), 
or bv the trans thoracic route which gives more latitude (p 1511) 
The emptv pouch mav be difficult to identify , and during the operation 
all should be in readiness for the passage by the mouth of the illuminated 
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cesophagoscope The pouch, having been identified and thoroughh 
mobilized right up to the point of its attachment to the rc-ophagu-.. 
maj be excised, invaginated into the oesophagus turned upside down 
and fixed in that position or its extremity anastomosed to the ctso- 
phagus lower down Which of these plans i*» to be adopted will depend 
as much on the experience of the operator as on the local conditions 
If excision is selected, the surgeon must take care not to constrict 
the oesophagus at the site of removal After proper exposure the 
technical steps of removal are the same as those for pharvngcal 
pouches (p 1482) 


INFLAMMATORY DISEASES 

Chronic Hxpopiivrvngitis 

This is a condition of considerable surgical importance, owing to 
its relationship to post-cncoid carcinoma It is an inflammation of 
a particularlv chronic t\,pe affecting the mouth of the oesophagus and, 
m particular, the pharjngeal aspect of the enco pharyngeal fold 
Descriptions of the disease were given some jears ago bv Paterson 
and Brown Kell) The condition is somewhat similar to chronic 
superficial streptococcal glossitis of which the cause is said to bo 
sub epithelial growth of streptococci (French) The two frcquentlv 
appear m conjunction sometimes with secondary annum a , the 
conjunction of these three signs — dvsphagn glossitis and anainua — 
is often referred to as the Plummer \ inson or more correctlv . Paterxon- 
Brown Kellv svndrome Occasiomllv the palate also is chrorucallv 
inflamed m a similar manner (>raduallv increasing dvsphagia is 
produced bv infiltration of the mucosa at the mouth of the resophagus 
The inflammation is of an atrophic tvpe, with glazing, superficial 
ulceration and subsequent healing with scar formation Contraction 
leads to narrowing of the mouth of the gullet 

Treatment. — Treatment consists of jicnodical dilatation with 
flexible bougies or a bag passed under direct vision If webs have 
formed the) must hrst be ruptured b) forccjis or b) the wedge like 
effect of an cesophageal speculum gentl) insinuated I arge doses of 
iron should be giv en if anxmia is present Many cases of carcinoma 
have been known to arise as a sequela of tins chronic inflammatory 
process and careful watch must therefore be kept, in order to institute 
treatment of such a grow th in its earl) stages It is considered justifiable 
to treat sev ere cases b) excision of the region and plastic reconstruction 
even before definite malignant disease can be detected Castrostom) 
ma) be required as a preliminary 

<vrrxosis 

Cicatricial stenosis mav follow the swallowing of corrosives, or, 
occasionallv acute inflammation or mav arise from a vanetv of nrer 
causes Amongst these are long standing impaction of a foreign bod) 
peptic utceration, and chrome inflammation at the crico pharyngeal 
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fold A similar condition occurs m some cases of congenitally short 
oesophagus In all cases dilatation through the mouth should first be 
attempted and with skill and perseverance will usually be successful 
Dilatation can be earned out (n) from above by passage of bougies 
or by distension with a dilatable bag, under direct vision through an 
ccsophagoscope , (5) by dilation with bougies or a bag under fluoro- 
scopic guidance (Mosher) , (c) by gradual dilatation with bougies 
passed blind ly, either by the medical practitioner or the patient , 



Fig J02 — Dilating bags and bougies 

(rf) by the thread-guided method (Plummer) or (c) by retrograde 
dilatation (Gabriel Tucker) 

(ti) Bougies— The passing of bougies under the guidance of 
direct vision is easy for those practised in endoscopy if a wide and 
well illuminated cesophagoscope be used The stricture is exposed 
and secretions are removed by suction and swabbing The lumen 
may be to one side, but gentle search will generally secure entrance 
for the tip of a flexible dilator, dipped in liquid paraffin Graduated 
sires are introduced in succession, until the lumen is brought up to a 
calibre sufficient to allow food to pass freel\ Other strictures mr 
be found below the uppermost ones, and they too w ill require dilatation 
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Once the lumen of the stenosis has been negotiated w ith a bougie, a 
small rubber bag may be used carried on a flexible hollow stem 
attached to a thin metal tube (Fig 702) The flexibility o! the 
instrument allows it to pass easily through a narrow stricture, and 
it can then be dilated with water introduced by a syringe so as to 
exert a stretching effect The pressure is regulated by the hand 
When the lumen has been enlarged sufficiently, a larger and longer 
dilatable bag may be passed and distended The dilatation may 
have to be repeated after a month, and subsequently at longer intervals 
until swallowing powers are satisfactory Treatment over a period 
of two years or more may be required, particularly m cases of multiple 
stricture 

(b) Radiographically-guided bags — An elongated bag made of silk 
and rubber may be passed through the stricture under fluoroscopic 
guidance For this purpose longitudinal stripes of barium are painted 
on the bag, so as to reveal its downward passage and position (Mosher) 
Cocaimsation of the throat is required but no other anesthetic is 
necessary When the bag is tn situ it is distended under hand regulated 
pressure 

(c) Blind bougies — The blind passage of bougies has fallen into 
general disfavour, because of reports of numerous accidents These 
have occurred mainly in cases of carcinoma One of us (G G T ) has, 
however used blind bougies w ith notable success w here other measures 
have failed Gentleness and care are required and the patient's sensa- 
tion of pain must be used to give indication of danger The method is 
simple and often effective but is reserved for selected cases to be treated 
with due precaution The main point is to teach the patient to 
swallow the bougie when it is caught in the narrowing it ’may be 
advanced by very gentle manipulation, at first by 'the surgeon and 
later, when confidence has been established, by the patient 

The tyqpe used is the gum elastic bougie of French manufacture 
softened by immersion in hot water When the stenosis has been 
reasonably dilated it may sometimes be kept patent by using Hurst’s 
mercury filled bougies with which there is little danger During the 
treatment the patient should persevere with semi solid and, as soon 
as possibte vrAYi srMd frad as tsath Wicis atVs as a ddaVc/r * 

(d) Thread guides — -The thread guided method is of particular 
use w here there is great difficulty in getting any instrument through 
the stricture It is sometimes effective where bouginage under direct 
vision has failed The patient must swallow a length of silk thread 
(button hole twist No 5), and for this purpose is given six yards 
wound on a small spool of cardboard The end is placed in the 
mouth w ith a sufficient length of slack to giv e play w ithout tangling 
By swallowing efforts possibly assisted by drinking, the thread usually 
manages to find a way through the stenosis Wffien the part m the 
mouth has disappeared down the gullet, a further length of slack !•» paid 
out, and so on until between four or five yards have been swallowed 

• Grey Turner Br l Jwtm Surg 1939 mi 553 
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The thread will then be anchored firm!} in the small intestine and can 
be pulled taut A small oli\ ary bougie mounted on a whalebone staff 
and with a smooth hole bored through its bulbous end is threaded on 
to the line and guided into the oesophagus (Tigs 702 and 708) Holding 
the line taut in one hand and the flexible staff in the other the surgeon 
gentl} guides the bougie to the stricture m the hope that it maj be small 
enough to slip through All that the thread can do is to guide the 
bougie to the site and face of the stricture and onl} the gentlest 
manipulations must be used in negotiating it through the narrow Ld 
part Subsequentl} larger 
bougies are passed at inter\ als 
of 24 hours or more 
(c) Retrograde dilation (Tucker s 
method) — This technique is 
only possible where gastro 
stomy has been performed A 
swallowed thread is fished out 
from the stomach and by it a 
flexible bougie or a graduated 
chain of glass or metal beads 
is draw n up through the nar 
row mg and out by the mouth 
A thread must be allowed to 
remain tn silu so that the 
dilatation can be repeated until 
the stenosis is o\ ercome This 
happy state mav not beattamed 
for se\ eral w eehs Tucker uses 
a long tapered flexible rubber 
bougie moulded on a silk 
thread graduated sizes are 
made An alternative is the use 
of beads or bobbins starting 
with a small size and graduall} 
increasing When the stenosis 
has in this way become negotiable treatment can be continued 
by bougies passed from the mouth 

In the few cases in which these methods are not successful other 
methods mav be required These arc — (1) division b\ diathermj 
current through the cesophagoscope (2) retrograde dilation through 
gastrotom} (Tig 704) (8) direct exposure of the strictured area for 

the purpose of (n) plastic enlargement (6) excision with anastomosis 
(4) application of the principle of short circuiting b} (n) anastomosis 
of the dilated oesophagus above the stricture with the stomach below 
(6) formation of an antcthoracic oesophagus or (c) b} bridging the gap 
between a cervical fistula and a gastrostomv with a rubber tube 
Division by the diathermy current — In practice this method has 
proved dangerous and has been followed b} development of fistula? 



F g 703 — A swallowed s Ik thread sed 
as a gu de lor the passage of an ceso 
phageal boug e The figure on the r ght 
shows an ol vary boug e mounted on the 
thread and thereby gu ded to the mouth 
of the str cture (Vinson s method) 
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into the trachea or bronchus or death from perforation and media 
stimtis It should therefore ne\ er be emplojed 

Retrograde dilation —It is not always possible to carr> out Tucker s 
method and retrograde dilation with bougies introduced from below 
may have to be employed after gastrotomj The stomach is exposed 
after laparotomy and its cavity opened If the incision is placed about 
the middle of the body of the viscus it is often ver> difficult or almost 
impossible to guide the bougie into the oesophagus but if the opening is 
just below the cardia the bougie slips in without trouble (Fig 704) 
Some strictures which prove completely impermeable from abo\ e can be 



Fig 704 Retograde dilatation through incision near cardia 

readiH dilated in this wa\ The stze of bougie which can just lie 
passed through readilj should he advanced until it appears in the 
mouth A rubber tube is then slipped well o\er its point and tied 
in position and the bougie is withdrawn from the stomach carrying 
the rubber tube w hich is disengaged from the bougie and left in the 
structured area Patients resent the tube and maj either attempt to 
pull it out or displace it by retching For this reason one end should 
be attached to the stomach w all by a suture of chromicized catgut and 
the other should project some distance from the mouth The incision 
in the stomach is carefully closed bv suture In from 2 to 4 diys the 
fixation stitch will have loosened and the rubber tube maj be with 
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drawn from the mouth and treatment by oral bougies continued Cases 
m which the stricture appeared to be impermeable and proved quite 
unmanageable ha\ e been successfully dealt \\ ith bv this means * 

Plastic enlargement — The plastic measures for stricture of the 
oesophagus follow the same plan as the operation of pyloroplasty Tins 
principle has several times been used m dealing w ith stenosis at the 
cardiac end of the stomach and is described on p 3o32 It is also 
occasionally applicable to the ceraical oesophagus | 

Excision — Excision of a stnetured area can onl\ be feasible when 
such an area is of very limited extent as the longitudinal tension of 
the oesophagus does not admit of ends being brought together to 
bridge a wade gap In other circumstances the diaphragm may be 
incised and the fundus of the stomach displaced into the chest The 
divided oesophagus is then united end to side to an opening made m 
the cone of stomach This plan has leientlv met with success J There 
must be veiy few cases in which this method is necessary or justifiable 
for non malignant conditions 

Short circuiting — The principle of short circuiting may be used 
with an impermeable stricture or an obliteration at the lower end of 
the gullet (p 1533) The other application of this principle is in the 
formation of an extra thoracic cesophagus 

Construction or Extra Thor vcic (Esoihvgls 

The formation of a new gullet is a problem which seems to have been 
first tackled b> Bircher in 1981 but it was not until 3907 that Roux 
of Lausanne was able to report a complete^ successful case § In 
that instance the new asophagus was made of an isolated loop of 
small intestine which was carried up m a subcutaneous tunnel in front 
of the thorax The intestine was united at the lower end to the stomach 
and at the upper end to the cervical (esophagus Since that timt 
great ingenuity has been displaced on the problem and many different 
methods have been devised and tried with very many failures but 
nevertheless an encouragfhg degree of success The most general!) 
successful plan has been that m which tin, greater part of the new 
gullet is made from the skin of the front of the chest and the lower 
part from an isolated loop of upper small intestine The upper end 
of the skin tube is united to the lower end of the cervical (esophagus 
or a cervical oesophageal fistula by a plastic operation This is the 
jejuno dermato cesophagoplast) of Lexer and is the method which 
wall be shortly described (Fig 705 ) 

A new gullet can onlv be constructed b\ a senes of rather comph 
cated operations extending o\er some months and associated with 
considerable risk (8o per cent mortality) and probably many di ap 
pointments For these rea ons the plan should neyer be attempted 
until even other method of treatment aimtd at the restoration of 
the normal channel has been persevtnnglv tried It ought to be 
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stated that many attempts have also been imde to repair or recon 
struct a portion of the oesophagus in its normal situation Most of 
these have been earned out on the cervical oesophagus where skin 

flaps have been used with 
considerable success (p 
1509 and Tig 712) The 
same method has been 
emplojed in the posterior 
mediastinum for the thor 
acic oesophagus and at 
least once with success 
(Lihenthal) Others ha\ e 
endeavoured to reconstruct 
the lower part of the 
oesophagus w ithin the 
thorax either with a loop 
of isolated bowel or with 
a new mucous lined tube 
made from the greater 
curvature of the stomach 
{Ogilvie) * 

The different methods 
based on a stud> of 21 
cases will be found desenbed in a paper bj Ochsner and Ownes f 
Technique —The senes of operations required in cesophagophsU 
should never be undertaken until the patient is m the best possible 
state of nutntion which can be secured A preliminary gastrostomy 
will alwavs be necessary Some advise that when a new gullet is in 
contemplation the gastrostomy should be made with a tube of stomach 
wall (Janeway or Beck Jianu) or with a piece of isolated jejunum 
(Tavel) so that it may afterwards be connected directly to an ante 
thoracic skin tube The problem vanes a good deal depending upon 
vv hether or not a cervical oesophageal fistula already exists \\*hen the 
thoracic_cesophagus has been removed (Grey Turner — Fischer — Ividd) 
the lower end of the cervical oesophagus wifi open on to the skin just 
above or be!on the clavioie {Fig 7W} 

When the whole oesophagus is intact as in cases of impermeable 
fibrous stricture and a functioning gastrostomy has already been 
made the operation is best div ided into four pnncipal stages 

1 The formation of a cervical oesophageal fistula 

2 The making of an ante thoracic skin tube 

3 The construction of the lower portion of the new gullet 

either with an isolated loop of jejunum or by a J anew ay 
or Beck Jianu gastrostomy 

4 The union of the upper end of the ante thoracic skin tube 

to the cervical fistula 



F g 70s Jejuno dermato cesophagoplasty 
of Lexer (redra u from Alton OchsneT) 


f Anlethoracic OesofhagopUsty for impermeable stnetureef the Oesophagus Ann S g Oec i 
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These ire the principal stages but secondary fistula; at the points of 
union of the tubes often occur and in most cases supplemental-} 
operations are required for their repair 
First stage the formation of a cervical oesophageal fistula — This 
should always be done first because unless it can be satisfactorily 
accomplished the other stages are useless Furthermore it may pro\ e 
the most dangerous part of the operation and for tint reason it is 
better that it should be safely accomplished before the other stepb 
are undertaken There is the further advantage that a cervical 
fistula can be connected to the gastrostomy by a rubber tube so tint 
f the patient may have the ad\antage of mouth feeding while the other 
’ stages of the reconstruction are m progress 
Some surgeons advise that the formation 
of the skin tube should be the first stage 
and the construction of the lower oesophagus 
from the jejunum the next while as a last 
stage the cervical {esophagus should be 
Exposed and joined to the skin tube at one 
sitting By adopting this order they- hope 
to avoid the risks of infection from the 
cervical fistula during the subsequent stages 
In any event it is essential to determine 
that the cervical cesopliagus is patent and 
healthy and this w ill usually require direct 
observation through the cesophagoscopc 
There is some question whether it is better 
to expose and divide the oesophagus m the 
neck or to make a lateral oesophageal fistula 
as in the operation of cesophagostomy The 
latter operation is not \ ery satisfactory and 
if the neck is bulky and the oesophagus 
deeply situated the operator will have 
difficulty in bringing it without tension to 
the skin surface w here it ought to be fixed 
by suture to dimmish the risk of stenosis 

developing after the junction of the resulting fistula to the skin tube 
There is also said to be a risk that food mav collect between the 
lateral fistula and the oesophageal stricture the accumulation dilating 
the remnant of oesophagus and ov erflow mg into the new one 

But the method of cesophagostomv does diminish the risks of 
infection of the mediastinum after division of the cesopliagus The 
plan adopted will depend on the circumstances of the individual case 
When it can be done the best method is to div ide the oesophagus and 
to bring the upper end out on to the surface where it unites to the skin 
and forms a fistula just above the clavicle The oesophagus is exposed 
as in the operation for cesophagotomy and is separated from its bed by 
blunt dissection w ith the fingers As it is necessary to secure as long a 
portion of oesophagus as possible to lie without tension above the 



Fig 706 CEsophagoplasty 
by the method shown in 
F g 705 The thoracic ceso 
phagus has been removed 
and there is a cervico ceso 
phageal fistula just above the 
clav cle and a gastrostomy 
The me sions for making the 
skin tube ale ind cated 
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clavicle, or even to reach to a point ]ust below it, the division must be 
made as low in the neck as can be managed 

After careful mobilization the oesophagus may be surrounded by a 
tape or nng forceps which provides a con\ ement method of mampula 
tion A strong (No 3 chromic) catgut ligature is then passed around 
the isolated oesophagus as low as possible and tightly tied The 
lower end of the upper portion may be temporarily occluded by a light 
clamp or it may be held w ith forceps or a catgut guide, the tissues 
around it being carefully protected by gauze from any leakage The 
actual di\ lsion is made with the diathermy or other cautery and must 
not be too near the ligature lest the retractile muscle of the lower end 
slip out of the grasp when the tension is relaxed The cut epd should 
be smeared with Bipp and a fine rubber tube anchored to it, after" 
which it is allowed to retract into the mediastinum This tube is 
brought out of the neck incision and is to provide for any mucus or 
other discharge which may escape when the occluding ligature absorbs 
The upper end must be separated sufficiently to allow it to be brought 
to the skin surface w ithout tension or even to he w ell outside the w ound, 
or to be placed in a subcutaneous tunnel conducting it tow ards or below 
the clavicle 

If the open lumen of the divided oesophagus is attached to the skin 
margins there is risk of infection and as a consequence, the sutures 
may give w ay when the edge of the oesophagus retracts Should this 
happen, the cellular tissue of the neck and mediastinum is almost 
certain to become infected w ith fatal consequences This has actual!) 
occurred on three occasions in our experience 

In all operations where the oesophagus has to be brought to the 
surface it is essential that it should be redundant and he loosely on 
the skm surface In about three days the cellular tissue round about 
it will be safely shut off The redundant portion may then be cut 
away with the diathermy knife the division being made at least half 
an inch beyond the skm surface to allow for retraction In operations 
for malignant disease if a considerable length of healthy eesophagus 
above the grow th can be brought out of the cerv ical w ound, the grow th 
may be cut aw ay and tw o or three inches of the cesophagus imbedded 
m a subcuticular tunnel In these circumstances the end is brought 
to the skin margin some distance aw ay from the point w here it readies 
the surface of the neck 

If the cesophagus between the stricture and the point of ligature is 
much dilated or infected, pus may collect and subsequently escape 
into the cellular tissue or give nse to acute mediastmitis by’ direct 
extension through the oesophageal wall For these reasons it would 
be better either to attach the lower divided end of the cesophagus 
to the skin or, if that is impossible, to tie a tube into the lumen and 
to bnng it out of the low er end of the incision in the neck 

If a lateral fistula is to be made, the exposure must be the same as 
already described for cesophagotomy (p 1484) Stay sutures are placed 
m the cesophagus below the level of the cricoid and the tube is incised 
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\s there is a nsh of contraction the opening should be an inch long 
and the edges should be carefulh sutured to the margins of the centre 
of the shin incision 

With either method provision must be made for collecting the sain a 
which will escape from the fistula In the first few days this can be 
done by tying a rubber tube into the open end of the divided ceso 
phagus or bv placing a de Pezzer catheter into an asophngotomy 
Great care must be taken to see that this tube -does not fit tightly as 
m such circumstances the pressure might lead to necrosis of the 
cesophageal wall with in turn retraction from the skin margm and 
infection of the mediastinum A suction apparatus may be usefully 
employ ed 



A The flaps has? Iwn dissMtnl up rollnl ovrt o«nl sutured together to lorm the »k n tube H TV 
1 tter h s been covered bj uudcreutling the ikin mart, ns and sui ring the rdjtra In front of the hm it 
I be To fa II tatp approx niton lateral tension incisio s hue her m ileatr lh«r u )o of the suture 
line near the costal margi 

If this stage has been successfully accomplished the oesophagus 
becomes securely adherent to the surrounding parts Am excess 
beyond the skin margm retracts or shrivels and the final result is an 
opening m the middle of a depression into which the end of the little 
finger can easily be introduced The next stage must not be under 
taken until the above condition has become established and there is 
no sign of contraction Probably four to si\ weeks is a suitable 
inters al 

Second stage the formation of the ante thoracic skin tube — -This 
is intended to extend on the left side from just below the site of the 
cervical fistula down to the costal margin Its direction will Usualh 
be slightly oblique as indicated in Tig 707 Incisions are made 
2£ inches apart and the edges are dissected up towards the centre of 
the isolated skin area until they can be rolled over and approximated 
without tension This should be excentnc, so that the anterior 



CESOPHAGOPlASTY 


m 


in the vessels bleeding from the cut margins and preservation ol 
norm'll colour The length of the loop mil depend on whether the 
operator decides to join it to the anterior or the posterior surface of the 
stomach It is assumed rather than pro\ed that there is less risk oi 
regurgitation after union with the posterior surface If the union is to 
be to the anterior surface probably a loop about six inches long will 
suffice but it will require one of nine to twelve inches to reach the 
posterior surface It is important if the latter route is adopted 
that there should be no sagging of the loop When a suitable 
portion of* bowel has been 
selected it is divided at either 
end and the continuity of the 
parent bowel is restored b\ 
end to end or other ty pc of 
anastomosis (Fig 70S) 

The isolated loop is then 
placed so that the normal 
peristaltic waves will pass 
from new oesophagus to 
stomach and not in the re 
verse direction The lower 
end of the loop is united to 
the posterior surface of the 
stomach by end to-side union 
The stomach is exposed bj 
tearing through the gastro 
colic omentum and the anas 
tomosis is made about the 
middle of the posterior sur 
face To reacli the front of 
the stomach the isolated piece 
of intestine must be brought 
up through the gostro-cohc 
omentum and not around the 
transverse colon 

The abdomen is now pro 
tec.ted b> swabs or partially 
closed and the upper end of 
the isolated loop is brought into apposition with the lower end of 
the skin tube To do this it is neccssarj to turn back a flip of 
skin and sheath from the left rectus muscle so that the intestine c m 
lie laid in contact with the end of the skin tube without tension 
The lower extremity of the skm tube must be isolated from Us 
covering and defined all round so that it is free for anastomosis to 
the intestine (I igs 709 and 710) 

The actual union is made on the same principle as an end to end 
intestinal anastomosis In order to «?tcurt good apposition with 
inversion of the edges into the lumen u is wi e to commence bv 
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closing suture will be towards one side of the new tube To attain 
this object the shin from the inner side is dissected up for half an inch 
and that from the outer side for one inch This will leave an 
attachment to the chest wall, near the anterior perforating branches 
of the intercostal:., of not less than an inch broad which will ensure 
the blood supplj of the large piece of shin required to mahe the tube 
The sutunng maj be done over a rubber tube about the size of a 14 
catheter but this should be removed on completion to dimmish all 
nsh of interference with the blood supply The edges of the shin 
are first united at a few points as guides It has been usual to employ 
fine blach silk for these sutures but chromicized catgut size 6/0 does 
equalh well and does not worh out nor produce minute fistula; as 
the silh ma> do The sutures are so applied that the knots are inside 
the shm tube 

The edges betw een the guides can be united by continuous sutures 
until the tube is complete from end to end If the suture line has not 
been completely turned in a few additional stitches may be placed 
here and there m Lembert fashion 

The nfext step is to cover this tube by shm from the surface of 
the chest and this ma} present difficult} especiall} in spare males 
As a rule the adjoining shm will have to be freel} under cut, and 
even so there maj be considerable tension Special lateral tension 
incisions, as shown in Tig 707 will help to overcome this difficultv 

The edges of this covering skin are approximated b} interrupted 
sutures much care being taken to see that the edges are everted 
Stitches of silkw orm gut should be used at mterv als of about an inch 
If there is no great tension finer silkworm or horsehair maj be used 
for the interv emng portions In order to hvoid the risk of interference 
with the blood suppl} from pressure onl} a light dressing should be 
applied In hair} male subjects the grow th of hairs into the tube might 
be expected to be troublesome but it has not proved so A considerable 
growth of hair maj occur inside the skin tube before th6 next stage is 
reached and again before the concluding stage Such hair can be 
pulled out with long forceps passed into either end of the tube As 
soon as the new oesophagus begins to function the hairs are probabl} 
shed and earned along with the food thus safel} passing through the 
alimentary canal 

Third stage the construction of the lower jejunal portion of the new 
gullet — -This should not be contemplated until the edges of the shm 
tube are securely united and the tension incisions are healed The 
ordinal} preparation for an abdominal operation will be necessar} 

The abdomen is opened in the middle line b) an incision extending 
from high up on the left of the ensiform to the umbilicus The upper 
jejunum is found and a loop of sufficient length isolated to extend 
without tension from the end of the shm tube to the stomach The 
piece of intestine selected must be opposite one of the pnmar} arterial 
arcades, qnd great care must be taken to see that its blood supplv is 
adequate This must be determined by actual observ ation of pulsation 
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m the \ es^els, bleeding from the cut margins, and preservation of 
normal colour The length of the loop will depend on whether the 
operator decides to join it to the anterior or the posterior surface of the 
stomach It is assumed, rather than prov ed, that there is less risk of 
regurgitation after union with the posterior surface If the union is to 
be to the anterior surface, probablv a loop about si\ inches long will 
suffice, but it Will require one of nine to twelve inches to reach the 
posterior surface It is important, if the latter route is adopted, 
that there should be no sagging of the loop When a suitable 
portion of* bowel has been 
selected it is divided at either 
end and the continuity of the 
parent bowel is restored by 
end-to end or other type of 
anastomosis (Fig 708) 

The isolated loop is then 
placed so that the normal 
peristaltic waves will pass 
from new oesophagus to 
stomach, and not in the re- 
verse direction The lower 
end of the loop is united to 
the posterior surface of the 
stomach by end-to side union 
The stomach is exposed bv 
tearing through the gastro 
colic omentum and the anas- 
tomosis is made about the 
middle of the posterior sur- 
face To reach the front of 
the stomach the isolated piece 
of intestine must be brought 
up through the gastro-colic 
omentum and not around the 
transverse colon 

The abdomen is now pro- 
tected by swabs or partial!} 
closed, and the upper end of 
the isolated loop is brought into apposition with the lower end of 
the skin tube To do this it is necessary to turn back a flap of 
skm and sheath from the left rectus muscle so that the intestine can 
be laid in contact with the end of the skin tube without tension 
The lower extremity of the skin tube must be isolated from its 
covering and defined all round, so that it is free for anastomosis to 
the intestine (I igs 709 and 710) 

The actual union is made on the same principle «as an end to-end 
intestinal anastomose In order to secure good apposition with 
inversion of the edgts into the lumen, it is wise to commence bv 
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uniting the posterior part with two or three mattress sutures (Tig 
710 ) These replace the posterior Lembert sutures of an ordinary 
intestinal anastomosis The continuous suture is then inserted, 
each bite being taken bj passing the needle from within outwards, 
thus turning the edges into the lumen The skin tube will be found 
too rigid to allow eas> inversion m Lembert suture fashion but here 
and there an interrupted supporting suture can be applied after this 
principle Care must be taken not to narrow the lumen at the anasto 
mosis In some cases stricture has subsequently developed The 
abdominal wall must now be closed, leaving just sufficient space for 




Fig 709 — CEsophagoplasty The loop of Fig 710 — (Esophagoplastjr The jejunal 
isolated intestine prepared for approxi portion of the oesophagus being united by 
mation to the lower end of the skin tube suture to the lower end of the skin tube 

the easy emergence of the small intestine It is a good plan to anchor 
the bowel to the panel es bv a few points of suture where it transverses 
the abdominal incision This serves the double purpose of preventing 
prolapse of abdominal contents and of providing against harmful drag 
on the anastomosis The flap of skm and rectus sheath which was 
turned down is placed over the anastomosis taking great care to evert 
the edges, as fistulas are apt to develop at the point where the external 
skm suture and the jejuno dermato anastomosis superimpose 
Recovery from this stage is like anj other laparotomy, but the 
patient may be expected to be more upset than from any other part 
of the multiple operations It will probably be three or four weeks 



DIFFICULTIES OF CESOPHAGOPLASTY 


I50o 


before the union and the laparotomy \\ ound art sufficiently soundK 
healed to permit the final stage 

If the Janeway or Beck Jianu gastrostomy has been made 
previously then this third stage is replaced by an anastomosis of the 
lower end. of the skin tube to the upper end of the stomach tube 
representing the gastrostomy opening In these circumstances the 
lower end of the skin tube will have been earned as near the other 
opening as possible If the two are thus closely approximated it 
will only be necessary to expose the gastric tube by reflecting the 
skin from its margin and uniting it to the inner skin tube in the way 
described Great care must be taken to cover the anastomosis bv 
careful approximation of the skin the sutured edges being everted 
Should a fistula form at the dermato jejunal or dermato gastric union 
its repair ought to be successfully earned out before the fourth stage 
is attempted 

Fourth stage the union of the upper end of the ante thoracic skin tube 
to the cervical fistula. — The skin of the chest wall forms the 
postenor surface of the new gullet and to badge the gap between 
cervical fistula and «k>n tube it is necessary to provide lateral and 
anterior walls by fashioning skin flaps and carefully sutunng them in 
position As in the construction of the skm tube the upper and 
lower edges must of course be carefully sutured to the freshened edges 
of the cervical fistula and upper orifice of the skm tube respectiv ely 
The raw surface presented must then be covered by skm from either 
side To do this it may be necessary to make lateral tension incisions 
This union must be made v\ ith particular care because it wall have to 
subserve the function of su allow mg from the moment of completion 
But it is wise not to put too great a burden on the anastomosis and 
the patient should be told to expectorate saliv a as far as possible and 
not to attempt to sw allow food until the union lias had a chance to 
become sound — probably in two weeks time 

Difficulties and complications — It may be very difficult to get 
the skin to cover the new tube Tension incisions and under cutting 
w ill give great help but it may be necessary to resort to skin grafting 
It is best to get the skm tube covered even at the expense of large 
fateraf incisions for even if the fatter are slow in heafing thev can be 
treated by skm grafting at a later stage 

Of the more serious immediate complications necrosis of some 
parts of the skm tube or of the skin used to cov cr it and subsequent 
sepsts are most to be feared Both are more likely to depend on 
deficient blood supply rather than on direct infection They must 
be treated on general hoes Though of course deaths may result 
it is interesting to note that necrosis of considerable parts of the new 
oesophagus has not always precluded subsequent successful repair 

There is no unusual nsk of chest complications though they have 
added their quota to the fatal results 

In nearly all the recorded cases fistula: have formed at one or more 
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points m the new tube They are most usual at the junction of shin 
tube and intestine but may occur at the upper union or m the 
intervening portion Either anastomosis may completely gi\ e way 
but small holes admittiftg the end of a pencil or even the tip of a 
finger are more usual When very small these fistula? maj heal 
spontaneously as the result of careful dressing u ith local suction and 
improvement m the general health but they usually ha\e to be 
repaired by suture and sometimes many attempts have to be made 
before success is attained The great principle is to recognize the 
necessity for separation of the surface shin from the skin tube and the 
intestine so that these parts may be sutured together independently 
of the overlying shm An incision must be made closely surrounding 
the fistula and the skin edges dissected back for about one third of an 
inch all round The edges of the opening m the new tube ma) have to 
be trimmed a little before being closed by a series of interrupted sutures 
or a continuous suture passed m such a waj that the edges are turned 
tow ards the lumen The covering skm is then carefully sutured equal 
care being taken that the edges are e\ erted It is a great help if after 
the repair of the fistula between the skin tube and intestine a separate 
flap of parietal skm can be swung over the area like a lid 
Of late complications stricture and ulceration in the ne\V tube hav e 
been the most troublesome though neither are common Stenosis 
has usually occurred at the junction of the cervical cesophagus with 
the skin tube Though treatment by dilatation w ith bougies w ill 
naturally first be tned such stenosis seems to lend itself to plastic 
interference in view of its accessible position Ulceration has been 
followed by hasmorrhage perforation and fistula Dietetic cor 
rection alkalis between meals olive oil after food and mechanical 
emptying of the cesophagus by external manipulation maj prove 
both prophylactic and curative measures 

A certain amount* of regurgitation has occurred even \n the most 
successful cases Tor this symptom patients have found it wise to 
take w arm food and not to eat w ithin two or three hours of going to 
bed Sleeping in a reclining position rather than quite flat for the 
first few hours after retiring has also been helpful The exposed 
position of the new gullet must render it liable to injury from external 
volesoe. aswi ttvase. occwysatvOT. xeadess tiwnv vuisuevakle w-cwd/i 

be wise to protect the part by some sort of shield made of strong 
leather or similar resistant substance 
Results — The published results do not always give a correct 
indication of the difficulties and dangers of an operation of this sort 
Making due allowances it is probably correct to assume that the 
mortality is not less than 85 per cent and that probably not more 
than 50 per cent of the cases in which the operation has been begun 
have been carried to a successful conclusion But with careful 
selection of cases multiple stage operations and intelligent and careful 
technique there is no reason why the results should not be very 
much better m the future (Fig 711 ) 
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Modifications of the technique ire being introduced from time to 
time ind to keep abreast of these de\elopments it is necessity to 
stud} the recent literature which is becoming voluminous 

OPERATIONS FOR SIMPLE TUMOURS 
Papillomata and fibromata may be pedunculated and project into 
the lumen of the oesophagus and myomata or hpomata may arise 
in the substance of the wall and cause more or less obstruction Con 
genital cysts ha\e also been found in the oesophageal wall or involving 
the wall from outside 

The papillomata and posSibh some of the other tumours invading 
the (esophageal lumen 
ma\ be removed endo 
scopicalh with or without 
the aid of diatherrm 
though it must be ob 
sened that the latter 
method has pro\ ed danger 
ous 

The larger simple turn 
ours causing obstruction 
must either be palliated 
b} partial endoscopic re 
moval or b\ gastrostom\ 
or they must be removed 
b\ enucleation after ex 
posure b\ the posterior 
mediastinal or trans thor 
acic route 

MEASURES TOR 

THE RELIEF OF 
CARCINOMA 
\\ hen malignant disease 
attacks the oesophagus it 

nearly always tales the form of carcinoma the pathological features 
of its invasion and spread arc not in an\ wav peculiar to the site but 
follow the usual course of carcinoma in other parts of the alimentary 
canal While it is probablv true that about one third of the cases displav 
early dissemination to the lymphatic nodes the liver and more dist int 
parts in the remaining two thirds slow steady invasion of the surround 
ing structures with death from inanition sepsis or lung complications 
are the mam features Unfortunately when patients present them«eh es 
for surgical advice the growth has usually been in existence for a 
comparatively long time Even when dysphagia first declares itself 
the grow th has often already spread bey ond the w alls of the ce ophagus 
In the whole of its course the (esophagus is in close contact with 
important structures that may be involved b\ dirtet spread but it is 



F g 711 (Esophagoplasty completed Fatentwth 
all wounds healed and fund on establ shed 
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often difficult to determine clinically the degree of extension present 
There is the further difficulty that the oesophagus throughout the 
greater part of its course is anatomically secluded and difficult of access 

Short of such gross evidence as the presence of enlarged glands in 
the neck demonstrable secondary deposits m the liver or gross 
imolvement of the lung or pleura it is often difficult to estimate 
accurately the local spread of the growth F ven when the historv is 
short and the local condition appears favourable as demonstrated by 
X ray and cesophagoscopic examination the growth on exploration 
mav be found to have spread to the surrounding parts to such an 
extent that it cannot be excised This has been the experience of nil 
pioneer v orkers in this field Fortunately the converse is equally true 
and some growths are found to be strictly localized to the oesophageal 
wall and quite capable of removal 

Although X ra\ therapy and radium are both valuable as palliative 
measures there is no proof that thev are curative whereas a few 
cases treated by operation have remained free from recurrence for 
several years In these circumstances it is perfectly justifiable to 
consider radical removal and to undertake it if the surgeon has had 
adequate training 

Methods of Treatment 

Curative — (1) Removal by endoscopic methods (2) Removal 
by the operation of cesophagectomy (a) In the cervical region 
(b) At the lower end of the oesophagus (c) In the thoracic region bv 
trans pleural collo abdominal or pull through or posterior media 
stinal routes 

Palliative — (1) Repeated dilatation («) Under direct yision 
(6) By thread guided method (2) Intubation (8) Diathermic 
coagulation (4) Irradiation (<i) Superficial application of radium 
(6) Interstitial irradiation (c) Teleradiation and deep therapy 
(5) Gastrostomy 

Removal by endoscopic methods — On one or two occasions a 
malignant growth has been detected through the cesophagoscope at 
such an earl\ stage that it could there and then be removed bv 
nibbling forceps or by diathermic excision In practice the growth 
is almost invariably so far advanced when the question of treatment 
arises that radical measures to have the least chance of success must 
involv e the remov al of a complete section of the oesophagus 

(Esophagectomy — All the methods of cesophagectomv must be 
governed by the knowledge that it is never possible to make an end 
to end anastomosis if the malignant growth has been excised suffi 
ciently widely Because of the tendency of the growths to spread 
up and down beneath the mucous membrane it is essential to remove 
a considerable length of oesophagus above and below the obvious 
growth and this further complicates the problem The selection of 
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cases always merits senous consideration In Great Britain the 
disease mo*t commonly attacl s male subjects over the age of CO 
Many of the patients are the victims of cardio vascular disease or of 
emphysema often with chrome pulmonary infection furthermore 
the renal function is frequenth poor Such subjects arc bad risks 
for anj type of surgical interference much more the ver} serious 
type of operation under consideration None the less direct surgical 
attack raaj be considered when the patients are > oung for their y cars 
and well preserved when there is no evidence of distant dissemination 
and when the improvement after gastrostomv is so great as to suggest 
that most of the symptoms have been due to malnutrition following 
obstruction 

Before am attempt at radical operation an endos opic ex imination 
should be made This wall not onlv confirm the diagnosis but will 
give some indication of the extent and tvpe of the neoplasm The 
position of the growth and the degree of mobilitv of the (esophagus 
maj also give some information on the degree of fixation to surrounding 
structures particularly in neoplasms affecting the middle segment 
where the trachea and left bronchus are in direct relationship \ isual 
evidence of invasion of the bronchi il tret maj be provided b> broncho 
scopic examination which should never be omitted In some few 
cases the growth maj actually hue broken through into the air tract 
without giving rise to symptoms 

When excision is contemplated an upper exploratory laparotomy 
to exclude secondar} deposits in the liver and infiltrated nodes along 
the lesser curvature should be made as a first stage and should 
be combined with gastrostomv If the condition of the patient 
permits this may be of the Janewa} or Beck Jianu t}pe so that 
the gastric fistula mav later be used to form a new extra thoracic 
cesophagus or the more readv union to a cervical fistula by rubber 
tube If there are no secondarv depo its and the patient rapidly 
unproves as a result of the gastrostomv the exploration of the 
oesophagus maj be contemplated three or four weeks later Pre 
paratory measures such as the hygiene of the mouth the care of the 
lungs and heart and blood transfusion must be considered 

The technique of (Esophagectomy must be correlated with tlit_ 
anatomical position of the growth Three regions have to be regarded 
as separate problems (a) the cervical (6) the thoracic and (c) the 
lower end 

In the cervical region growths may be approached b} an incision 
such as is employed for cesophagotomv If the larynx and trachea 
are not involved the oesophagus with the groyyth may be readily 
isolated from its bed by blunt dissection with the finger If the 
growth is limited m longitudinal extent the pharynx above and the 
oesophagus below may be divided and the involved segment removed 
In these circumstances the gap between the ends may be bridged by 
a new tube constructed of a skin flap or flaps cut from the neck 
The operation is best carried out in two stages __ \t the first stage the 
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incision for exposure is made in the form of a large flap (Trotter) the 
affected portion of oesophagus is isolated and excised The skin flap is 
then laid in the bed from which the oesophagus has been removed, m 
such a way as to form a gutter The second stage consists m the trans 
formation of the gutter into a tube to replace the oesophagus These 



Fig 712 — Cervical cEsophagectomy with reconstruction 

l The sk n flap outlined Z the segment of irsophagus containing the growth completely vpa it'd 
from ts surroundings and the k n flap tucked beneath t and filed by suture 3 four days la er Ihe 
aflected segment 15 cut away The ends of the oesophagus now open nto the trough of skin fora ed bv 
the flan 4 50 m tb ee or four week. later the flaps shown ou ned are c t on e I her s 1c of the trough 
and turned n over t where they are sutured converting the trough into a lube replacing the esci -d 
port on of oesophagus 5 d agram of trans erse section of neck showing flap la d under solute t portion 
ol oesophagus The right lobe of the thyro d has been removed 6 the oesophageal segment has been 
exc sed and the trough wrapped round and converted into a tube oser which the skin has been sutured 
(Modified from P cher La u ft 1937 > 

points can best be understood by reference to Tig 712 The 
approach is usually made from the left side unless there is some 
special reason to use the right such as extension of the growth bevond 
the' wall of the oesophagus or for instance mvoh ement of the thjroul 
The flap should be carefully planned and its extremity must extend 
bej-ond the middle line It should be taken from the space between 
the upper border of the larynx and a point ]ust abov e the sternum 
and its base must be broader than its apex It includes the «km and 

• Th operat on may often be modified by excising the grow h at the first s tt ng but the eompl t on of Ihe 
derma] tube boold always be left to a «ccood stage 
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subcutaneous tissue Great care must be taken not to injure vessels 
entering the base of the flap on which its nourishment may depend 
After the flap has been turned back it should be kept warm w ith moist 
gauze The exposure is then made as described in oesophagotomy 
In cases really suitable for excision the grow th lies loosely in its bed 
of cellular tissue from which it can readily be separated by the finger 
fxtension to the thyroid or invasion of neighbouring lymph nodes 
does not necessarily mean that excision is impracticable but separation 
and removal must then be made under the guidance of the eye and 
cutting instruments will be required When the growth is fixed on 
the opposite side to that approached the operation should not be 
hastily abandoned but the area of fixation should be exposed by 
dissection an additional incision being made if necessary The con 
dition may turn out to be more favourable than might have been 
expected When the parts outside the oesophagus are not invaded the 
recurrent laryngeal nerve usually escapes but if it is actually involved 
by growth it will have to be divided and a portion excised 

When the oesophagus with the growth has been mobilised and there 
is a free portion above and below the parts are ready for excision 
the pharynx should be cut across first but this should be done piece 
meal each bit of cut edge being caught by forceps or by a stitch so 
that it is accessible for suture to the skin flap when the latter is placed 
in position When the pharynx has been divided the cesophagus 
with the growth can be held conveniently and a bttle traction ipplied 
so that the oesophagus below the growth can be seen and divided 
strictly transv ersely But this should also be done piecemeal and the 
edges caught at several points to guard against retraction of the lower 
end into the mediastinum 

The next step is to adjust the skin flap to occupy the gap between 
the two ends and to make a gutter as shown in Fig 712 (*!) When the 
flap is in position the low er cut edge of the phary nx is sutured to the 
upper border of the skin flap This is best done by interrupted 
sutures of fine chromic catgut passed m such a way that the edges 
of the structures are turned sh„htly inwards ic towards what will 
be the interior of the new tube Similarly the posterior edge of the 
ait oisrupbmgiui stitched, to the Inwer border of the skin flip It is 
most important that there should be no tension and in any event one 
or two of the sutures should be of the mattress v anety to secure a very 
good hold The other edge of the cesophagus should be secured to 
the skin margin to prevent retraction and to protect the cellular 
tissue The remainder of the cut end of the pharynx should be 
anchored in a similar way The gutter and the space between the 
ends of the pharynx and cesophagus respectiv ely should be covered by 
oiled silk on to which gauze can be packed 
When gastrostomy has not been earned out a feeding tube with a 
lateral hole is inserted into the asopliagus This may be passed 
through the mouth or nose or directly into the open end of the 
oesophagus from the neck wound The latter it. probably the better 

VOL u— If 
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plan Gastrostomy will do away with the difficulties of feeding hut 
nevertheless there w ill be continuous soahage of the neck dressings by 
saliva As soon as the patient can manage to do so, he should be 
encouraged to expectorate frequently, but m the early stages the 
gauze, which is only lightly packed, should be changed frequently 
and free use should be made of the aspirator The constant attention 
of a special nurse properly trained to deal with such cases is almost 
essential if they are to be earned to a successful conclusion 

If all goes well, the area will be gradually sealed off by granulations, 
later replaced by fibrous tissue, so that in two or three weeks the 
pharynx on the one hand and the oesophagus on the other will be 
incorporated with the upper and lower ends of the gutter Pnmary 
umon often occurs, but there should be no haste in attempting to 
complete the formation of the dermal tube 

The final stage consists m completing the tube by turning in skin 
flaps to make the anterior wall, and this is done m much the same 
way as for the dermal tube in the formation of the ante-thoracic 
oesophagus (see p 1502) Incisions are made m the lateral, superior 
and inferior boundaries of the gutter and the skm is undercut, so tint 
the margins can be folded in and sutured together in a tubular manner 
The outer raw surface is covered by undercutting the skin at the side 
of the neck so that it can be sutured over the newly made dermal 
tube The main difficulty is to secure enough skin for this purpose and 
skin grafting ma\ be required After about three weeks, in satisfactory 
cases umon w ill be firm enough to allow natural sw allow ing 

The constricting type of carcinoma may occur in the cervical 
oesophagus and may be present as a small very w ell localized lesion In 
these circumstances it may be completely separated from its con- 
nections and left tn situ in front of the skin flap which is passed behind 
it as shown in Fig 712 The object of this is to allow the cellular 
tissue to become shut off and the oesophagus fixed at the ends before 
the affected portion is cut away The actual excision may be delayed 
for about four days and should be made with the electro cautery' In 
spite of the time allowed for connections to form it will be safer to 
put in a few sutures between the cut ends of the oesophagus and the 
skin flap 

When the growth is low down in the cervical region or extends 
into the upper mediastinum it is usually supposed that the operation 
must be abandoned, but this is not always necessary In these circum- 
stances the growth may often be removed, as the oesophagus m this 
situation readily lends itself to separation from the cellular tissue bed in 
which it lies Preliminary gastrostomy is essential Separation mat be 
earned as far as the arch of the aorta, but to cam it so low , excision of 
the inner end of the clavicle or even of the upper comer of the manu- 
brium sterm is a great help The separation is entirely carried out b\ 
the finger When a pomt well below the growth has been reached, the 
cesophagus must be occluded by ligature It is first crushed with a 
right angled clamp and then ven firmly ligatured w ith No 5 chromic 
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catgut The application of this ligature is a difficult step, and it ma\ 
prove easier to transfix the oesophagus with a ligature on a needle 
After being securely tied, the cesophagus is divided with the cautery, 
knife or scissors In any case the divided end is smeared with Bipp, 
which is also rubbed into the surrounding cellular tissue The upper 
end with the growth is brought out of the incision and fixed w ell outside 
the wound and is managed as in complete (Esophagectomy In these 
circumstances restoration in situ is not feasible, but continuity may 
subsequently be established by the formation of an antethoracic 
cesophagus 

When there is limited extension to the thy roid or the trachea, some 
portion of cither may be removed with the growth If the trachea 
is involved tracheotomy will be required More extensive involvement 
of these structures can only be dealt with by removing a lobe of the 
gland or section of the trachea in one piece w ith the oesophageal grow th 
The method then employed is associated with the name of Gluck This 
is a very mutilating operation and though the gap between the pharv nx 
'and cesophagus may sometimes be bridged by a series of plastic inter 
ventions the trachea must be left permanently open just above the 
sternal notch The mortality is naturally high and there are very 
few British patients willing to submit to so much risk when the per- 
manent disability is so embarrassing Only those with an intense desire 
to live and a corresponding determination should be submitted to the 
ordeal Fortunately the resources of radium and deep X ray therapy 
have provided some alternative 

Combined laryngectomy and oesophagectomy (Gluck s operation) — 
The main steps of this operation are as follow » — 1 A mtdlme incision 
is made from just above the hyoid to the cpistcmal notch 2 Trans- 
verse incisions at either extremity of the vertical incision extend from 
the anterior border of one sterno mastoid to the other 3 The 
quadrilateral flaps so made are dissected back to the full extent of 
their demarcation 4 The trachea is exposed in the lowest part of 
the neck and is cut across, the open end being fixed in the lower 
extremity of the vertical incision so that it faces directly forwards 
The administration of the anesthetic is now continued through the 
open end of the .trachea 5 The larynx and remainder of the trachea 
the lower part of the pharynx and the cervical cesophagus are isolated 
and removed cn bloc The extent of this ablation is determined 
by the spread of the disease, remembering that if a margin of healthy 
tissue cannot Le assured beyond the growth the operation is not 
justified 6 If a portion of the posterior wall of the pharynx and 
cesophagus can be left m situ, thci should be -sutured to the edge of 
the vertical incision so as to form a muco-cutaneous gutter 7 If 
the whole segment of pharynx and oesophagus have to be removed 
no attempt is made to close the pharynx by suture, and the 
space will have to be picked with gauze . The upper end of the 
divided cesophagus is attached to the surface lateral to the open 
trachea and as far removed from it as practicable 8 When the 
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pharj n\ and (esophagus have been completely removed, the skin 
tlaps are sutured together over the raw area i> At a liter stage it 
may be possible to construct a dermal tube connecting pharynx to 
cesophagus Otherwise the patient must be fed through a tube 
passed into the open mouth of the (esophagus on a funnelled tube 
connecting phary n\ and gullet 

The lower end of the cesophagus — When the growth is in the 
extreme lower extremity of the (esophagus, it may be limited to tint 
part of the tube which lies m the abdomen In these circumstances 
it may be possible by an abdominal exposure to mobilize and excise 
the growth and to make a direct anastomosis between the divided 
end of the (esophagus and the stomach there are cases on record 
(Gobrandt) in which this has been earned out with success But ev<n 
when the growth is stricth limited and this local excision can be mailt, 
the division of the (esophagus (uts off the main blood supplv to its 
lower end through the left coronary artery , and the poor nutrition mav 
not be enough to vascularise the suture line, and the anastomoses apt 
to give way or to leak But there arc very few cases in which the. 
grow th is sufficiently localized to make this sort of operation possible 
and in the majonty the grow th demands the remov al of so much of the 
cesophagus that a direct anastomosis to the stomach cannot be midi 
within the abdomen 

In these circumstances operations have been devised in which, by 
a combined abdomino-thoracic approach or a transthoracic appro ich 
with incision of the diaphragm the stomach is displaced into the 
thorax so that union by suture between the divided (esophagus ami 
the fundus can be effected These operations,* though technicaliv 
feasible have been followed bv a high mortality Recent modifica- 
tions, such as burying the union in the stomach fundus, hold out 
greater promise (Garlock Brock Sampson) Other methods have had 
some success By a combined operation abdominal and transthoracic, 
Mmr excised a growth and brought the divided end of the cesophagus 
out on to the back through an adjoining intercostal spice Ogilvie, 
after removing a growth restored the continnitv of the asoplngvis in 
situ with a tube made from the greater curvatuie of the stomach 

When the lower part of the (esophagus has to be excised, it is probably 
S’dfT VO TCTTiTA C YW TCTTmTa'ltT t/i YlftWWVt pOfiVlW* talVi£ 

the upper end out on to the neck These methods are* technically 
feasible, and have many times been earned to completion As vet, 
however recov tries from the operation are few 

For growths in the thoracic part of the cesophagus there art thru 
possible routes of approach the transthoracic (Torek), the cnllo 
abdominal or pull through method (Grcv Turner, Dtnk) and the {><>*- 
tenor-mcdiostiml (Libcnthil) 

Thf Traxs-Thoi acic Routt 

Tins was the method adopted bv Torek m dealing with his fir-t 
notable success Many surgeons the world over have comcientiou-lv 
worked at this method and have practised it on manv occasions, but it 
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is only during the last year or two that several successful cases have 
been reported (King of Melbourne, Oarlock of Njpw York, Franklin 
of London, Allison of Leeds, ct al) 

The method has the advantage that the major part of the operation 
can be carried out under the guidance of the eye but there is the great 
disadvantage that the pleural cavitv is exposed to infection and that 
the lung must be collapsed and is liable to trauma from handling and 
to other changes with septic manifestations which have often proved 
fatal But the method has now been frequently employ ed and one of 
us (G GT ) has* removed the whole thoracic cesophagus in this way on 
many occasions In the earlier operations, the left pleural approach 
was alway s employed, but anatomical observ ation and consideration* 
suggested that the right pleural cavity commanded access to a greater 
extent of the cesophagus and was, therefore, probably more suitable 
Having tried both routes, we advise that for growths situated in the 
lower third of the oesophagus, the left approach is the more suitable, 
whereas for growths in the upper two thirds the nght gives a better 
exposure 

Technique.— The general preparation is the same as for any 
interference with the cesophagus and for thoracotomy Preliminary 
gastrostomy is alway s required The patient must be placed comfort- 
ably on the side, right or left, depending on the pleural cavity to be 
approached, and the uppermost arm is elevated and supported 
General anesthesia by intratracheal tube with gas o\\ gen-ether has 
proved satisfactorv , but it is wise to block the intercostal nerves, not 
only of the space to be, incised but also of the two spaces above and 
below A skm incision is made along the length of the 7th interspace 
from its anterior end right backwards and then upwards parallel with 
the v ertebral border of the scapula as high as the 3rd rib The muscles 
are incised down to the intercostal space, great care being taken to catch 
and ligature all bleeding points This part of the operation may be 
earned out with the diathermy needle, which may perhaps save a little 
time and blood loss The edges of the incision having been retracted 
and the whole intercostal space exposed, the latter is opened at its 
anterior end The incision of the pleura should be small at first and 
nnhj «g arfruUhy uinmnjyyL, «i/ymg s&jssnrs., untjJL extends, alnmg tJjR. 
whole length of the space After the pleura is freely opened, a moment 
or two should be allowed for the patient to settle When breathing is 
quiet, the rib spreader is inserted and the nbs are slowly and steadily 
separated until the whole hand can easily be introduced into the 
cheat The lung can then be gently displaced forwards and upwards 
exposing the oesophagus by the side of the vertebral column and m 
close proximity to the aorta (Fig 718) The extent to which the 
nbs can be separated vanes very much in different subjects When the 
spread is inadequate, the two nbs immediately above and below the 
intercostal space should be divided just in front of the articular pro- 
cesses Tins is to be done with great care for there is some nak of 

• O Sliausl near ao 1 Karen. V’ I jmm , 1931 *xll 3R.S 
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haemorrhage from torn vessels Instead of reljing on spreading sonic 
operators prefer to^ain room b\ removing one or two ribs 
When the site of the growth has been verified very careful examtna 
tion must be made to determine its relation to the surrounding parts 
There may be obvious extension to the pleura the lung or the 
pericardium if so the operator must use his judgment as to whether 
or not the involved area can be safely removed with the growth If 
there is no evidence of such implication it is a good plan to distend 
the cellular tissue around the oesophagus by injecting two or 
three ounces of local anesthetic (0 5 per cent procaine) This not onlj 
makes it easier to manipulate in the cellular tissue but helps to thrust 
the opposite pleura a\va\ The mediastinal pleura covering the 
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oesophagus is incised and a finger introduced into the cellular tissue 
is gently insinuated up by the side of the growth It is usually 
easy to carry the finger up beyond the grow th behind the oesophagus 
and often on the inner side but many growths seem to become 
attached anteriorly to the structures at the root of the lung An 
attempt must be made to separate in this situation and as the fingtr 
is insinuated it must be used to push the structures gentlj aside 
rather than to force them apart Sometimes the growth is ver> 
readil) isolated m this vva> and the finger can be passed around it 
with ease If the oesophagus cannot be easily separated from Us 
surroundings b> gentle manipulation it is unwise to use force because 
it is so easv to tear into the growth in which case infection is almost 
sure to follow with fatal result In the happ> event of the separation 
being easj the oesophagus must then be freed to & point at least 2 inches 
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below the growth It is convenient to pass a tape or a pair of ring 
forceps around the oesophagus so that this structure can be drawn 
somewhat into the pleural cavity where it is more accessible When 
the point of division below the level of the growth has been decided the 
muscular wall of the cesophagus is gentlj incised with a knife until the 
submucous tissue is rtached An encircling ligature is then tightly 
applied so as to occlude the mucous membrane The remainder of the 
cesophagus may now be cut across with the diathcrm\ knife or the 
scissors The lower end is 
smeared with Bipp and the 
ligature divided when the 
mucous membrane will retract 
into the muscular tissue or it 
may be tucked m without 
difficult) One or two sutures 
which have alread) been 
placed are then used to draw 
the muscle coats together 
bun ing the ligatured mucous 
membrane When the division 
has to be made very near the 
diaphragm there is a risk 
of the lower end retracting 
through the hiatus To avoid 
unfortunate consequences from 
this accident the ligature of 
the mucous -membrane must 
be very secure There are some 
considerable vessels in this 
situation and these may re 
quire independent ligature 
When the grow th is ^ ery near 
the diaphragm that muscle can 
be freely incised in order to 
draw the cardiac end of the 
stomach up into the chest so 
that the viscus may be divided 
well below the growth and 
carefully repaired by suture The upper part of the cesophagus which 
is to be removed must now be securth held by its ligature while the 
cut end is protected by gauze or a rubber cap sccurelv tied over it 
To some extent it mav then be lifted away from its bed but 
separation by the finger in the cellular tissue must be carried out 
towards the root of the lung and cvcntuallv behind it and the arch 
of the aorta (Tig 714) On the right side the azvgos vein makes 
a very definite wide arch which can readih be seen and usually 
avoided Where the azygos arch is small or where the growth is 
adherent at this point or very bulky the vein ma\ be doublv ligatured 
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and divided It may help the process of separation to incise the raedi 
astinal pleura covering the oesophagus above the level of the arch of the 
aorta or the azygos arch as the case maj be so that the finger can be 
more readily introduced into the cellular tissue in this situation but 
this part of the oesophagus is usually better separated from the neck 
"When the oesophagus has been mobilized as high up as possible the 
bed from which it has been removed is very carefully inspected and 
all bleeding points are caught and tied or arrested by silver clips When 
quite dry it should be nibbed with Bipp or with sulphanilamide powder 
The edges of the pleura are drawn together here and there with inter 
rupted sutures of catgut A rubber tube should be laid in the low er part 
of the oesophageal bed or at least in the vicinity and brought through 
the panetes by an independent incision so that it can be drawn up into 
the neck If the surgeon feels sure that the oesophagus is completeh 
separated from its thoracic connections the chest may now be closed 
thus completing the thoracotomy part of the operation 
The growth if very bulky instead of being drawn up through the 
superior mediastium into the neck as m the original Torek method 
may be be cut away and xemov ed m the thorax leaving only the upper 
end of the oesophagus to be eventrated If there is any doubt about the 
complete separation of the gullet the openmg into the pleural cavity 
is not closed but temporanlv packed with large swabs and thoroughly 
covered with warm moist towels or the skin may be drawn together 
over large swabs The patient is then turned gently and quietly on to 
the back and the root of the neck exposed with the shoulders elevated 
and the head turned to the right side 

It is well to give the patient a few minutes rest before proceeding 
with the next stage of the operation and during this interlude to take 
stock of the general condition An oblique incision along the interior 
border of the stemomastoid can be used for the exposure of the cerv ical 
oesophagus as in cesophagotomy but we have found that better access 
is obtained by an incision parallel with and just above the clavicle the 
stemomastoid being completely divided m this line The oesophagus 
is then exposed as in cesophagotomy and must be gentl\ separated 
from the surrounding parts by blunt dissection with the finger cire 
being taken to avoid the recurrent laryngeal nerve As a rule tins 
nerve is not seen and practically always escapes injury As soon a» 
the finger can be hooked round the oesophagus it may be replaced d\ 
a loop of tape or the ring forceps while the process of separation is 
earned on downwards with the finger passed into the upper medt 
astmum In fortunate cases the finger will meet the growth and can 
be swept all round it As soon as this has been done or when the 
cellular plane opened up from below has been reached gentle upward 
traction is made and then the isolated oesophagus can usually be 
drawn easily into the neck Sometimes it is still firmlv fixed in the 
thorax despite the fact that it appeared to be completely mobilized 
from below In these circumstances while traction is kept up the 
surrounding parts may be gently pushed aside from the neck wound 
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w ith the finger or a small pledget of gauze held m long forceps If this 
does not suffice to release the oesophagus the patient should be turned 
o\er and the thoracic wound exposed so th it separation may be com- 
pleted by working from the chest or chest and neck together Once 
the oesophagus has been completely mobilised it must be withdrawn 
from the neck and allow ed to hang out of the wound The next point 
is to ddcide the most convenient spot for it to he oxer the clavicle 
When this has been settled the stemomastoid is draw n together about 
the oesophagus which is attached to the muscle by one or two catgut 
stitches The skin incision is then carefully closed around the 
oesophagus which at the end of this stage of the operation will be 
hanging freely over the front of the chest Its subsequent disposal has 
already been discussed (p 1500) 

This stage having been accomplished a return may have to be 
made to the thoracic cavity After removal of the swabs an inspection 
is made for blood clots etc which are removed The gauze is 
removed from the oesophageal tunnel and one or two other small 
vessels m the tunnel may have to be tied or occluded by silver clips 
The chest is then closed and the patient is ready for return to bed The 
drainage tube is put under a water seal and will probably have to be 
left in situ for about forty eight hours 

Throughout the whole operation great gentleness must be observed 
there must be no haste and twice or thrice during its course all 
manipulations should cease and the patient be allowed to rest for a 
few minutes Should the condition demand it intravenous glucose and 
saline should be given or a blood transfusion administered during the 
course of the operation Tresh instruments and gloves should be used 
for each stage The w hole proceeding w ill take 2 J to 81 hours or ev en 
longer 

After treatment — Shock is not a marked feature at first but 
there max be some delayed hemorrhage and m anv case blood 
transfusion is wise in the immediate postoperative period The 
patient should be nursed in an oxygen tent morphia wall certainly 
be required at first Tension pneumothorax infection of the pleura 
and a low form of pneumonia are the great risks In some cases a 
localised empyema has required drainage Arrangements must be 
made to collect the saliva from the upper end of the oesophagus and 
if that is done the patient may if so desired be allowed to drink 
almost from the first The after-care is in general that required 
for thoracotomy 

The Collo abdominal or Pull through Method 

This operation was devised during the period when the trans 
thoracic route was attended by so many disappointments that most 
surgeons were almost m despair about the future of radical operations 
for cancer in this situation The method has been attended b\ some 
success but it presupposes a growth entirely limited to the oesophageal 
wall and without fixation of anv sort 
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Technique —Briefly the steps are as follows —It is. assumed that 
as a first stage there has been a preliminary exploration of the 
abdomen with gastrostomy In the second stage the abdomen is 
re opened and the left lobe of the In er is detached from the diaphragm 
and turned to the right exposing the abdominal portion of the 
oesophagus Several ounces of 0 5 per cent novocain or procaine 
solution are injected around its lower end the needle being passed 
through the hiatus The object is to distend the cellular tissue m the 
hope of displacing the pleura by the bulk of the injection and to make 
it easier for the finger to travel in the cellular tissue The peritoneum 
ov er the abdominal oesophagus is then incised and enucleation com 
mencedby the forefinger introduced through the hiatus and worked up 
as far as possible around the tube (Figs 716 and 717 ) If the grow th is 
situated lower than the aortic arch it can usually be reached and m 
fa\ ourable cases surrounded by the finger If very long it may not be 
possible to reach its upper limit but as the finger is w orbing around the 
growth gentle traction may be made on the oesophagus and this mw 
render the growth more accessible At this stage or m fact at any 
stage during the process of mobilisation one or other pleura may be 
torn With a satisfactory mtra tracheal anesthesia this scarcely 
affects the patient and even with ordinary inhalation anesthesia the 
disturbance is not necessarily great When both pleura; are torn 
though the patient does not necessarily succumb the accident adds 
new dangers during the post operative period and there may be 
considerable haemorrhage from the cesophageal tunnel mto the pleural 
cavities It is essential to ascertain that the lungs are properly expanded 
and continue so afterw ards 

If at any point the growth is so firmh adherent that it cannot be 
stripped bv the finger the operation should be abandoned Forcible 
separation will tear the growth and this accident is invariably followed 
by acute mediastmitis and death If the growth can be completely 
mobilised the cesophagus may be ligatured and cut across just abo\e 
the cardia in anticipation of its complete remo\ al from abo\ e The 
lower end is tucked into the stomach or it may be dealt with in the 
same way as when divided in the lower part of the chest The free cut 
end of the thoracic cesophagus is carbolised rubbed with Bipp or 
sulphamlamide and coaered with a piece of gauze which is securely 
tied over it with a strong silk ligature The cesophagus with the 
ligature is pushed gently up mto the cesophageal tunnel which is then 
temporarily packed wath gauze to dimmish hemorrhage and to prevent 
air being sucked into the mediastinum Great care must be taken in 
carry ing out this step lest an intact pleura is mad\ ertently tom The 
abdominal wound is temporarily drawn together by a couple of stron Q 
silk sutures and the whole area covered wath sterile towels while the 
field of operation is transferred to the neck the patient being allowed 
to rest for a short time while intravenous glucose-saline is administered 

The third stage is the separation of the cesophagus m the neck 
earned out in precisely the same way as desenbed for the trans 
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thoracic operation If the growth cannot be completely separated 
from above and drawn into the neck the mobilization may be 
completed by reopening the abdominal incision and working with 
the fingers of one hand from below and the other from above When 
the oesophagus has been delivered into the neck the remainder of the 
incision is closed around it as has already been described 
At the fourth stage the abdominal part of the operation must be 
completed The open oesophageal tunnel is closed by suturing the 
left lobe of the liver over its mouth or if the lobe does not lend itself 
to this manoeuvre the great omentum may be packed into the orifice 
and will remain in position without sutures The abdominal incision 
is carefully closed care being taken to re establish the gastrostomy 
Shock is not necessarily severe after this operation and in fact 
when the pleura is uninjured the immediate after progress is easv 
The most serious complication is a low form of pulmonary infection 
which sooner or later becomes septic and is often fatal 

Posterior Mediastinal Approach 
Another method is to approach the cesophagus by the posterior 
mediastinal route much after the technique described for posterior 
mediastinal cesophagotomy Tins operation has always made an 
appeal on paper but m actual practice it is found that the oesophagus 
lies a ery deeply from the posterior surface of the body and it is almost 
impossible to expose it and to complete separation without tearing 
the pleura Nevertheless not only has the malignant cesophagus been 
excised by this route but continuity has been restored by a plastic 
operation using a large flap of skin If the cesophagus is dealt w ith by 
this route either a section can be excised and the two ends left tit situ 
for subsequent attempts at restoration 0 f continuity by plastic 
measures or the lower end may be ligatured and allowed to retract 
while the upper part may be. enucleated and dealt w ith as in the trans 
thoracic route In the latter case the wound is allowed to close by 
granulation 

At this stage m the development of (esophagectomy for cancer the 
posterior mediastinal approach is not recommended but many 
changes arc likely to occur in the evolution of a difficult problem and 
it mav again come to be regarded as a method for occasional selection 

The fate of the vagus nerves in esophagectomy — In any operation 
for removal of some part of the thoracic oesophagus one or both 
vagi may be divided or a section may be removed This docs not 
appear to have had any notable effect on the progress of these cases 
but we are aware that its consequences have not been sufficienth 
investigated by scientific methods 

Restoration of swallowing after esophagectomy — After successful 
removal of the cesophagus the question naturally arises of completion 
bv an antethoracic gullet (p 1407) When for anv reason this plastic 
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Technique — Briefly the steps are as follows —It is assumed that 
as a first stage there has been a preliminary exploration of the 
abdomen with gastrostomy In the second stage the abdomen is 
re opened and the left lobe of the liver is detached from the diaphragm 
and turned to the right exposing the abdominal portion of the 
oesophagus Several ounces of 0 5 per cent novocain or procaine 
solution are injected around its lower end the needle being passed 
through the hiatus The object is to distend the cellular tissue in the 
hope of displacing the pleura by the bulk of the injection and to make 
it easier for the finger to travel in the cellular tissue The peritoneum 
over the abdominal oesophagus is then incised and enucleation com 
menced by the forefinger introduced through the hiatus and worked up 
as far as possible around the tube (Figs 71 G and 717 ) If thegrowthis 
situated lower than the aortic arch it can usually be reached and m 
favourable cases surrounded by the finger If very long it may not be 
possible to reach, its upper limit but as the finger is working around the 
growth gentle traction may be made on the oesophagus and this may 
render the growth more accessible At this stage or in fact at any 
stage during the process of mobilisation one or other pleura may be 
torn With a satisfactory mtra tracheal anesthesia this scarcely 
affects the patient and even w ith ordinary inhalation anesthesia the 
disturbance is not necessarily great When both pleure are torn 
though the patient does not necessarily succumb the accident adds 
new dangers during the post operative period and there may be 
considerable haemorrhage from the oesophageal tunnel into the pleural 
cavities It is essential to ascertain that the lungs are properly expanded 
and continue so afterwards 

If at any point the growth is so firmly adherent that it cannot be 
stripped by the finger the operation should be abandoned Forcible 
separation will tear the growth and this accident is invariably followed 
by acute mediastimtis and death If the growth can be complete!; 
mobilised the oesophagus may be ligatured and cut across just above 
the cardia in anticipation of its complete removal from above The 
lower end is tucked into the stomach or it may be dealt with in the 
same way as when divided in the lower part of the chest The free cut 
end of the thoracic cesophagus is carbolised rubbed with Bipp or 
sulphamlamide and covered with a piece oi gauze which is secure! \ 
tied over it with a strong silk ligature The cesophagus with the 
ligature is pushed gently up into the cesophageal tunnel which is then 
temporarily packed with gauze to dimmish haemorrhage and to prevent 
air being sucked into the mediastinum Great care must be taken in 
carry mg out this step lest an intact pleura is madv ertently tom The 
abdominal wound is temporarily drawn together bv a couple of strong 
silk sutures and the whole area covered with sterile towels while the 
field of operation is transferred to the neck the patient being allowed 
to rest for a short time while intravenous glucose-saline is administered 

The third stage is the separation of the cesophagus in the neck 
earned out in precisely the same way as desenbed for the trans 
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thoracic operation If the growth cannot be completely separated 
from above and drawn into the neck the mobilization may be 
completed by re-opening the abdominal incision and working with 
the fingers of one hand from below and the other from abo\e When 
the oesophagus has been deh\ ered into the neck the remainder of the 
incision is closed around it as has already been described 
At the fourth stage the abdominal part of the operation must be 
completed The open oesophageal tunnel is closed by sutunng the 
left lobe of the li\er over its mouth or if the lobe does not lend itself 
to this manoeuvre the great omentum may be packed into the orifice 
and will remain in position without sutures The abdominal incision 
is carefully closed, care being taken to re establish the gastrostomy 
Shock is not necessarily se\cre after this operation and, m fact, 
when the pleura is uninjured the immediate after-progress is eos\ 
The most serious complication is a low form of pulmonary infection 
which sooner or later becomes septic and is often fatal 

Posterior Mediastinal Approach 
Another method is to approach the cesophagus by the posterior 
mediastinal route much after the technique described for posterior 
mediastinal cesophagotomy Tins operation has always made an 
appeal on paper but in actual practice it is found that the cesophagus 
lies a ery deeply from the posterior surface of the body and it is almost 
impossible to expose it and to complete separation without teanng 
the pleura Nevertheless, not only has the malignant cesophagus been 
excised by this route, but continuity has been restored b\ a plastic 
operation, using a large flap of skin If the oesophagus is dealt with by 
this route, either a section can be excised and the two ends left tn situ 
for subsequent attempts at restoration of continuity by plastic 
measures, or the lower end may be ligatured and allowed to retract 
while the upper part may be, enucleated and dealt w ith as in the trans 
thoracic route In the latter case the wound is allowed to close by 
granulation 

At this stage in the de\ elopment of (esophagectomy for cancer the 
posterior mediastinal approach is not recommended, but many 
changes are frie/y to occur in the evuferfron of a difficult problem and 
it may again come to be regarded as a method for occasional selection 

The fate of the \agus nenes in esophagectomy. — In any operation 
for removal of some part of the thoracic cesoplngus one or both 
\ agi may be divided or a section may be remo\ed This does not 
appear to lia\c had any notable effect on the progress of these cases 
but we are aware that its consequences ha\e not been sufficienth 
in\ estigated by’ scientific methods 

Restoration of 'swallowing after Esophagectomy. — After successful 
removal of the cesophagus the question naturally anses of completion 
by an antethoracic gullet (p 14 { >7) When for any reason this plastic 
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restoration is not attempted the end of the cervical oesophagus and 
the gastrostomy may be connected by a rubber tube The adjustment 
of the tube m order to prevent leakage has been troublesome but in 
many cases such an apparatus has proved quite satisfactory 

Choice of Method 

At the present stage m the development of oesophageal surgerv the 
trans thoracic approach appears to have the most advantages and 
offers the best chance of success For growths situated in the lower 
third the approach from the left side is recommended but for those 
situated above this point the right trans thoracic exposure offers 
many advantages 

Palliative AIeasures 

The measures available are (1) Repeated dilatation (2) Intuba 
tion (8) Destruction by diathermy (4) Irradiation by radon 
(5) Deep X ray therapy (6) Gastrostomy 

If it is possible to maintain the lumen of the oesophagus and thus 
to allow of more or less normal s\\ allow mg a great boon w ill ha\ e been 
bestowed on the patient Not only can sufficient nourishment be 
administered to maintain strength but the sain a can be swallowed 
Accumulation of secretion in the hypopharynx produces great dis 
comfort and necessitates constant efforts by the patient to remove it 
in order to prevent its overflow into the larynx and trachea Gastro 
stomy will permit of sufficient nourishment but it does not overcome 
the difficulty of disposal of the saliva 

Dilatation — Simple dilatation of i malignant stricture gives 
temporary relief If it can be easily repeated the swallowing act 
may sometimes be preserved almost until death occurs from dis 
semination The blind passage of bougies is especially dangerous in 
malignant cases but sometimes a Hurst bougie will slip through a 
grow th with ease and may be used repeatedly 

Dilatation under direct vision through an ce c ophagoscope is readily 
performed but its benefits are only temporary Gum elastic bougies 
may be used or preferably a dilatable bag on a flexible hollow stem 
To get the full advantage of the method it must be follow ed by repeated 
dilatation at such intervals as will preserve the swallowing capacity 

Intubation — The lumen of the oesophagus may be maintained by 
a tube passed through tbe grow th and left in situ This is the method 
of intubation introduced by Charters Svmonds though the gum 
elastic tubes which he used have now been superseded by the spiral 
silver wire tubes of Souttar which may remain in place unobstructed 
for several months The stricture is first examined through a w ide bore 
cesophagoscope and the lumen is found and dilatation carried out 
with graduated bougies or a bag A fine guide is introduced and on 
it is threaded the flexible intubation tube to be inserted through 
the stricture by means of forceps or a special tubular introducer 
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A collar on the upper end prev ents the tube from slipping through 
the growth, while the spiral structure of the instrument prevents 
its expulsion A fairly thick \ aricd diet cm be taken provided that 
lumpy food is avoided All food must be taken finely div ided other- 
wise the tube gets blocked The tube may slip through the stenosis 
owing to its dilating effect, or the carcinoma may grow exuberantly 
and obstruct its upper end Even though the tube slips out of place 
and passes into the stomach no untoward svmptoms should arise as it 
will traverse the intestinal tract without difficult} there is the 
disadvantage however that another tube must be inserted 

Methods of irradiation give, in our hands, better results and are 
therefore to be preferred 

Diathermy. — It is possible to pass an electrode shaped like a 
bougie, through a carcinomatous stricture and, while drawing it 
back to coagulate and destroy part of the growth but the effects are - 
uncertain and the results poor the method cannot be recommended 

Irradiation —Irradiation by radium or X rays maj be expected 
to destroy an oesophageal carcinoma if applied suitably The diffi- 
culty is to apply the rays efficiently to all parts of the growth in a 
concentration sufficient to destroy all malignant cells without excessive 
injury to surrounding healthy tissues There are two principal 
methods of using radium (1) superficial and (2) interstitial Some 
years ago the first method was in vogue , a silver capsule containing 
50 or 100 mg of radium was introduced into the lumen of the 
growth where it remained for several hours It was difficult to 
ensure correct application and the results were uncertain and generally 
disappointing Various modifications have been adopted in one the 
radium w as carried m a gum elastic intubation tube prov ided w ith a 
collar, while in another the railroad or thread guided method of 
introduction was employed In later years an intubation tube of 
Souttars type was used with radium needles or radon seeds fixed to 
its outer surface here again the results were unsatisfactory In 
our hands all such methods were uncertain m their results and 
have now been supplanted 

Id an attempt to apply the second method the outer surface of a 
carcinoma ma\ be irradiated b\ the introduction of radium needles 
or radon seeds, placed in position after exposure of the oesophagus by 
the trans thoracic route, but this necessitates a dangerous operation, 
and to be really effective the exposure would have to be bilateral 
In the cervical segment of the oesophagus it is possible to attain good 
disposition of the radium, and certain cases of post cricoid carcinoma 
have been treated in this way with success In this region excision is 
preferable but, if this is not practicable, distance irradiation may 
be used 

Interstitial irradiation, earned out from the lumen of the oesophagus, 
is a satisfactory palliative method and appears to us to be the method 
of choice m all except a few ^elected cases If suitable means of 



1524 OPERATIONS ON THE CESOPHAGUS 

exposure and introduction, are used, there should be little risk of 
doing harm, while on the other hand the prospect of re-establishing 
the power of swallow mg solid food is excellent The patient cvcntuall; 
dies of asthenia, extension to the lungs or, m man\ cases, of the 
consequences of perforation of the trachea or left bronchus The 
latter usually leads to rapidlj progressing septic bronchitis or 
pneumonia, with a speed; and usual!; a painless termination 

Technique of mtra-ffisophageal radon implantation — The radon 
seeds ma\ be placed in series or in chains After the usual plnsical 
and radiographic examinations, an cesophagoseope of wide lumen is 
introduced to expose the growth , as this is, more often than not, 
in the middle third of the oesophagus, a tube 85 cm in length is 
suitable Having determined the extent of the growth and its 
distribution around the lumen of the gullet, it is next necessar; to 
- find the lumen either with a fine bougie or with a fle\ib!c-cndcd 
dilating bag The stricture is dilated sufficicntl; to allow the passage 
of a large sized bougie of Jackson s t\pe This is drawn up until its 
shoulder impinges against the lower end of the growth The length 
of stem projecting from the mouth of the cesophagoseope is then 
measured and the bougie is drawn up until its shoulder appears at the 
top of the growth The stem is again measured and the difference 
between the two readings gives the length of the stricture, usuall; I or 
5 cm The growth itself maj of course extend up or down in the 
Ijmphatics of the walls without producing stenosis This possibility 
must be allowed for b\ irradiating a rather longer segment than that 
indicated by the measurement 

Kadon seeds are implanted b; «t long hollow introducer with a 
sharp bevelled point and an accuratel; -fitting stx let On this intro- 
ducer is carried a sliding collar which can he placed at the required 
depth so as to show when the introducer has luen thrust down as far 
as the lower end of the growth K?eds can be implanted first into 
the low er and then into the upj>er parts of the grow thin such a u a; tli it 
the centre of each seed lies 1 cm awa\ from the centre of its neighbour 
The seeds arc placed in columns around the pcripherv of the carcinoma 
according to its extent cither three or four columns are required 

We have introduced a method of imp/antafion of finked radon 
seeds The object is to lessen the difficulties of placing a series of 
individual seeds in correct position, and to ensure maintenance of the 
seeds in position once thev have been implanted The growth is 
inspected and measured as described The length of the region 
actually narrowed is shghtl; exaggerated, in estimating the area to Ik- 
treated to allow for irradiation of am possible infiltration above and 
below the structure Chains of radon seeds are then prepared, _ the 
length and number depending on the extent of the neoplasm Lach 
seed is of 1 8 mcr screened with 0 5 mm gold , its length is 0 <» nun 
The chains arc made up b\ linking seeds together with short strands 
of catgut, which arc screwed into the open ends of the gold scmns 
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If the area to be irradiated is o cm 5 seeds are joined each link 
bung 0 4 cm The centres of the indiudual seecL are thus 1 cm 
apart Either three or four columns are used according to whether 
the growth completely encircles the oesophagus or only involves 
threequarters or less of the penpherv In hospital practice it is 
possible to save expense by loading the seeds into thm tubes of silk or 
rubber separated by beads To the upper end of each column a bead is 
attached to aid removal after a suitable interv al 

Having determined these points, and being provided with the 
requisite columns of seeds a wide oesophagoscope is introduced and 
the growth exposed An introducer at least 0 cm longer than the 
oesophagoscope is loaded with a column of seeds A sliding indicator 
on the introducer is placed to show the requisite depth if the growth 
is 5 cm long it should be set at 5 5 cm The column of seeds should 
in such a case be 6 cm long The seeds are held in position by a 
stylet locked by a screw on the projecting end of the introducer 
The head and shoulders of the patient are placed in such a position 
that the oesophagoscope is directed m the exact axis of the oesophagus 
In the upper thorax the direction is slighth backwards towards the 
spine in the middle zont it is parallel with the spine and at the 
lower end it is a little forward and also to the left the tube pointing 
towards the left anterior superior iliac spine The introducer is then 
thrust into the growth until the depth indicator touches the upper 
surface the most dependent part is treated first to a\ oid obscuration 
by blood in the subsequent stages 

When the seeds are in position the introducer is withdrawal To 
prevent displacement of the column of seeds the sty let is immobilized 
by ail adjustable arm temporarily attached to the ossophagoscope 
thus the outer tube slides off the seeds Two or three more columns 
are implanted at distances of about 1 cm apart (Fig 716 ) If 
the chains of seeds are coupled by catgut they should be left in place 
but if silk tubes have been used the columns are retrieved by direct 
cesophagoscopy at the end of ten days the attached beads indicating 
their position The object of removal is to avoid irritation b\ tilt silk 
container and to retrieve the gold screens 

There is practically no local reaction or general disturbance after 
the implantation Improvement of swallowing should follow amme 
diately and mav last for as long as one or even tw o \ ears A second 
examination may be required when it may be found that there is a 
cicatricial stricture requiring dilatation or that farther radon treatment 
is necessary 

Some surgeons have found difficulty in implanting radon seeds 
into the lower parts of a growth and have therefore utilized retrograde 
asophagoscopy In this method an cesophago^cope is passed from 
below after opening the stomach and seeds are inserted through it 
while others are introduced from above as already described \s the 
whole growth can usually be irradiated from above the abdominal 
operation does not appear necessary or justifiable 
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Deep therapy —The inaccessible position of the thoracic oesophagus 
makes distance irradiation difficult Multiple portals of entry must 
be utilised but even with the protracted fractional method tl ere is 
danger of damage to the lungs But successful results have been 
recorded and it is to be hoped that With improved apparatus and more 
accurate technique satisfactory results maj eventually be obtained 
by this method Interstitial irradiation by the method described is 
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simpler and involves the patient in le<s discomfort than the length \ 
treatment necessar\ with deep thenp\ but it is possible that a com 
bination of external and internal irradiation ma\ ultimateh gi\e 
better and more lasting results 

Gastrostomy is the means by which the principle of short-circuiting 
is carried out \ot only does it enable the patient to receive sufficient 
nourishment but it protects the growth from the traumati m and 
sepsis incidental to the passage of food To get the best result* it 
essential that the operation should not be too long delav ed and tl at 
the patient should be fed on a properly balanced mixed liquid diet 
Tor psychological reasons some fluid nourishment should be permit t id 



CARDIOSPASM 


li2- 


b> the mouth as long as the patient can swallow In order to keep 
the lumen of the growth free from debns and mucus it is a good plan 
to allow the patient to sip small quantities of a solution of peroxide of 
hydrogen of a strength of 1 in 10 at frequent intervals 

Gastrostomy may be desirable in certain coses where the trachea 
or bronchi are in\ aded and perforated by the growth and where great 
distress is caused by attempts at swallowing It is aL>o a necessary 
preliminary to (esophagectomy The technique of the operation is 
described at p 748 Vol I 

(ESOPHAGECTASIA 
Achalasia Cardiospasm Phrtvosiasm 

Method of treatment — 

1 Removal of stagnant secretions («) with stomach tube 
(b) through cesophagoscope 

2 Dilatation from above (<i) under direct \ lsion through oesoplia 
goscope (i) w ith bougies (n) w ith dilating bags (m) w ith expand 
mg metal dilators (6) autodilatation with mercury bougie (c) thread 
guided method (?) with fluoroscopic guidance 

8 Dilatation from below with fingers after gastrostomy 

4 (Esophagolysis 

5 Plastic operations on low er oesophagus {«) Heller s operation 
(i) cardioplasty 

C Short circuiting by oesophago gastrostomy (rt)abdominal route 
(i) thoracic route 

7 Denervation of sympathetic nerve supply 

Thus the surgical treatment of this condition may take many forms 
depending on the vanous interpretations of the pathologv of the 
disease When surgical treatment is not contemplated periodic 
removal of the stagnant food by syphoning and lav age w ith a stomach 
tube or b\ occasional suction through the cesophagoscope is of great 
help as a palliative measure as it makes the patient more comfortable 
and counteracts the tendency to oesophagitis As the condition is not 
fatal life may be carried on in comparative comfort with the help 
of permanent gastrostomy 

Dilatation as a method of treatment is usually only a palliative 
measure though one of great \ alue For this purpose Hurst s mercury 
bougie it most effective The tube is lubricated with paraffin or olive 
oil and is easily swallowed after a short training In uncomplicated 
cardiospasm it always gives great relief and in some few cases is 
curative Prehminarv dilatation under the guidance of the eye 
through the cesophagoscope my v be of considerable help The narrowed 
part just at the diaphragmatic hiatus may be stretched widely with 
bougies or a dilating bag after clearance of all food d bris from the 
gullet Subsequently the daily use by the patient of a mercury 
bougie as adv ocated by Hurst may relieve symptoms 

Tor dilatation with an expanding bag a wide bore cesophagoscope 
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is necessary if a large bag is to be passed under direct vision the 
circumference of the instrument preferred is GO mm (see p 1475) 
The head and shoulders of the patient must be well depressed to 
expose the diaphragmatic hiatus but in most patients it is possible 
to obtain a clear view even w ith so large an cesophagoscope A small 
dilating bag on a hollow stem with a flexible end is first passed and in 
most cases no obstruction will be encountered Sometimes there 
is considerable kinking of the oesophagus as it passes through the 
diaphragm ow ing to elongation and sagging dow n of the low er segment 
to a level lower than that of the actual hiatus the flexibility of the 
dilator usually overcomes this difficulty The small bag is distended to 
its full extent and is then w ithdraw n and follow ed by a larger cy hndrical 
dilator also mounted on a flexible attachment If its passage is 
obstructed it is helpful to pass a thin flexible bougie into the stomach 
and to slide the bag down this guide an instrument of this tvpe is 
illustrated m Fig 702 p 1493 By this direct method wade dilatation 
may be obtained with a good result in most cases 

Expanding metal dilators of umbrella type may be used under direct 
vision if passed through an cesophagoscope in our opinion dilating 
bags are preferable Preliminary stretching w ith a bag follow ed by the 
passage of mercury bougies appears to have advantages also over the 
thread guide method or the fluoroscopically guided dilators of Mosher 

If the condition cannot be treated by one of the oral methods of 
dilatation it wall be necessary to carry out some operatn e interference 
conducted from the abdomen Patients who require this type of 
intervention are often in a poot state of nutrition and m these ctr 
cumstances it is much wiser to perform a preliminary gastrostomy 
As a result not only does the general condition rapidlv improve but 
the local obstractn e lesion mav also be ameliorated and after a time 
measures of dilatation from above which previously failed may be 
practised with success 

The surgical measures to be employed on the lower oesophagus mav 
take the form of (I) digital dilatation or (2) some type of plastic 
operation 

Digital dilatation of the loner end of the osophagus (Mickubcz) — 
—The abdomen must be opened and the stomach explored to exclude 
any lesion such as gall bladder disease or gastnc ulcer to which the 
oesophageal condition might be secondarv The stomach is opened 
at some accessible part on its anterior wall not too far from the cardiac 
end The incision should be sufficiently large to admit the whole 
hand \ essels in the gastnc w all must be caught and tied 

In order to av oid soiling the abdomen a wade purse stnng suture 
should be placed round the opening in the stomach wall and loosely 
tied around the fingers or hand while the manipulations are in 
progress As a rule the first finger wall enter the cardiac jranal with 
comparative ease and if that is so eventually three fingers may be 
inserted like a cone and passed up the oesophagus as far as the knuckles 



DILATATION OF LOWER END 1529 

Once the resistance is felt to be giving wav it is usually not difficult to 
complete the dilatation 

As soon as the obstruction is overcome there may be a sudden gush 
of fluid from the oesophagus into the stomach As some of this may 
escape by the side of the hand it is important at an earlier stage to 
have the stomach well packed round by gauze to protect the abdomen 
and to have a reliable suction apparatus in readiness 

It is essential to realize that w hile steady pressure is necessary no 
great force must be used and unless the operator feels that the 
obstruction is yielding he must not exercise such force as might 
cause tearing If there is a tear it will be recognized by the sudden 
relaxation Should this happen the operator must withdraw his 
fingers and must carefully inspect the abdominal cesophagus from the 
outside If there is evidence of a tear it must be repaired by suture 
and the area further protected bv stitching a portion of omentum over 
it Though this accident is alarming and serious many cases m 
which it has occurred have recovered Dilating instruments have 
been devised but they are not as reliable as the hngers \ftcr the 
dilatation the stomach must be carefully closed The patient may be 
fed by the mouth from the first the gradation from sips of water to 
an ordinary diet being spread ov er a period of a w eek or ten day s 

The results of this method are said to be very good Deaths 
immediately following the operation have been recorded but have 
usually been due to unrecognized tearing of the oesophagus or to 
the very poor condition of the patient at the time of operation In 
some few patients there has been a tendency to recurrence which can 
jisually be arrested by subsequent resort to loaded bougies passed by 
the mouth Many patients observed over a period of years have re 
mimed free from symptoms In a scries of R9 cases treated by Sir 
James Walton 64 2 per cent were cured 17 9 per cent obtained 
incomplete relief and 9 75 per cent (4 cases) died * 

CEsophagolysis — Good results may be obtained from this operation 
in certain cases particularly when elongation of the dilated (esophagus 
is associated w ith kinking The technique is similar to that of exposure 
(p 1488) After freeing the gullet from the margins of the diaphrag 
matic hiatus and pulling it down into the abdomen upward displace 
ment is prevented bv anchoring sutures inserted into the diaphragm 
ind liver 

Plastic operations on lower (esophagus — For these interventions 
an adequate exposure is essential This requires a suitable parietal 
incision and mobilization of the left lobe of the liver In Januarv 
1913 Adrien Lambert an American surgeon published a description 
of the method of exposing the lower end of the (esophagus by separating 
the left lobe of the liver from the diaphragm This method lias been 
modified and often used by one of us (Grev Turner) and was described 
and illustrated in the Bigelow lecture for 1981 The operation i» 
conducted under general anesthesia with the patient m the reversed 

•A J Walton f Jou Si g P-S xii 01 aad pnva e rorntnnn catioa ~ 
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Trendelenburg position A long median incision is made commencing 
in the angle between the left border of the ensiform and the costal 
margin and earned down to or a little below the umbilicus The 
upward extension of this incision is the most important feature of 
this approach A long oblique incision parallel v ith and just below 
the left costal margin has also been recommended The next step is 
to take hold of the left lobe of the liver and to draw it downwards 
thus exposing the left lateral ligament which is always very well 
defined and has an especially sharp left margin (Fig 716* ) The 
ligament is divided with scissors along its centre and for its whole 
extent By this manoeuvre the left lobe is completely mobilized and 
mav then be either lifted out of the incision and held over to the right 
by some type of retractor or if not too bulky it can sometimes 
conveniently be packed under the right side of the -abdominal wall 
where it can be held out of harm s way by a broad retractor The 
stomach is then drawn well downwards when an excellent view 
of the mtra abdominal oesophagus covered b) peritoneum will be 
obtained Using a syringe armed with a long fine needle about two 
ounces (60 c c ) of 1 per cent novocam is injected into the cellular 
tissue surrounding the lower end of the oesophagus The overlying 
peritoneum is then divided transversely at the point whete it is 
reflected from the diaphragm on to the oesophagus (Fig 716b) A 
vessel which is alw ays found running across in front of the hiatus must 
be carefullv avoided or ligatured The finger can now be introduced 
into the diaphragmatic hiatus and can easity be worked around the 
oesophagus which can readilv be separated from its cellular bed up 
to the highest point which the finger can reach \\ ith the finger hooked, 
round the oesophagus quite firm traction can be safety made and it 
can usuallv be drawn down into the abdomen to an appreciable extent 
(Tig 716c) L nless it is elongated as the result of obstruction or i> of 
the sinuous tvpe it is not usual!) possible to expose more than 2 to 2{ 
inches in this w av The lower oesophagus is now available for inspection 
and investigation After the necessar) intervention has been earned 
out the left lobe of the liver is allowed to fall back into position and 
does not require to be fixed b) suture but if thought necessan it 
mav be attached to the oesophagus b) a penetrating suture In a 
similar wav it mav be attached to the edges of the hiatus 

Heller s operation — In its scope and plan this operation is strict!) 
parallel with the Rammstedt operation for congenital hypertrophic 
stenosis of the pylorus The abdominal portion of the (esophagus 
is exposed and a vertical incision is made along its anterior 
surface including the junction with the stomach This incision 
must be at. least H inches long and half of it must be situated on 
the oesophagus proper and the other half on the stomach wall 
The incision goes through both longitudinal and circular muscle fibres 
and is deepened until the submucous bed is reached The muscular 
.fibres are then encouraged to retract by a little blunt dissection 




Fig 716 —Exposure of lower end of cesophagus through an upper abdominal incision 
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\v ith the handle of the knife or gauze stripping The mucous membrane 
should freely bulge into the gap but is not to be incised In some 
cases the vertical incision becomes more or less diamond shape and 
it is only when this occurs that the operation is likely to be entirety 
successful 

Cardioplasty — In this operation a similar vertical incision is made 
through the junction between the oesophagus and stomach but the 
lumens of both viscera are freely opened The incision is then sutured 




P'S 7*7 —Mob 1 zation of lower part of cesophagus by finger working m the 
cellular tissue of the oesophageal tunnel The finger can be introduced right 
up to its metacarpo phalangeal joint 

in the opposite direction The interference is comparable with the 
operation of pyloroplasty and its principle is sufficiently indicated in 
Figs 717 718 The incision through the oesophageal wall should be 
from 1| to 2 inches long depending upon the size of the parts to be 
dealt with but whatever its length the centre should be at the situation 
of the stenosis It is usually convenient to make the incision in its 
entirety down to the mucous membrane and then to make a small 
opening through the latter at the lower end In this naj an} sudden 
flooding of the parts with gastric or oesophageal contents can be a\ oided 
and what does escape can be removed with the suction apparatus or 
mopped up with gauze The mucous membrane is then diwded 
throughout the whole length of the incision Some feu \essels w ill 
have to be caught and ligatured 
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The closure is begun by suture of the mucous membrane The 
extremities of what was the vertical incision are first drawn together 
by an interrupted guide stitch and the closure is completed by con 
tmuous sutures commencing at either end and finishing up at the 
central guide stitch Tins suture should be haemostatic and watertight 
The muscular walls are drawn together over the mucous membrane 
by a senes of interrupted sutures These must go through both 
layers of muscles and must take a good bite and be -very gently 
approximated and tied or they will probably cut out As a third 
series a few sutures are used to close up any gaps and to draw any* 
locs° tissue in the vicinity over the suture line 
Short-circuiting* cesophago- 


gastrostomj —{a) The opera 
tion from below the dia- 
phragm — The oesophagus 
is exposed and mobilized 
as already desenbed It is 
not easy to control the area 
of anastomosis w ith clamps 
and these are really not 



essential but if the stomach 


B 


is bulky or somewhat dis 
tended a clamp may be 
placed across the upper part 
in such a w ay as to shut off 
the area of anastomosis 
The left side of the ceso 
phagus can now be approxi 
mated to the fundal end of 
the stomach as shown in 
Fig 719 As a first step 
in the anastomosis a pos 
tenor layer of interrupted 
or continuous sutures is 



applied between the bare 

muscular wall of the oesophagus and the peritoneum covered stomach 
The wall of the oesophagus is very friable and stitches easily cut 
out and for that reason they must not be drawn tight easy approxi 
mation is all that is required The opening m the oesophagus is made 
obliquely, or both it and the stomach may be incised after the manner 
of the Finney pyloroplasty It is usually possible in the first case to 
incise the muscular walls of both oesophagus and stomach without 
opening into the lumen of either, and m that case the posterior muscular 
layers are approximated w ith a few interrupted sutures The mucous 
membrane of the oesophagus is very lax and bulges between the edges 
of the cut muscle In the first instance only a small opening is made 
When the mucous membrane is incised an accumulation of fluid in the 
gullet may be very troublesome and the surgeon must be prepared 
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absence the patients have been allowed to have sips of water from the 
first and if that can be swallowed without discomfort liquid nourish 
mcnt is administered Otherwise for the first few days rectal and 
intravenous alimentation must be used Leakage with sub-dn 
phragmatic abscess is the complication most to be feared 

(b) Operation by the thoracic route — This operation was first 
earned out through the chest and this route ma> still be necessary 
when for instance it is proposed to make the union between a diver 
ticulum of the thoracic oesophagus and the cardnc end of the stomach 
The preliminary stages are the same as for transthoracic ceso 
phagectomy 

The oesophagus is readily exposed below the root of the lung bj 
dividing the overlj mg pleura and ma\ be separated from the cellular 
tissue with the finger If the oesophagus is much dilated or if there is a 
diverticulum it is better not to separate the whole oesophagus from its 
bed but merely to expose the part that is to be used for the anasto 
mosis The area can be demarcated by inserting a couple of guide 
sutures The fundus of the stomach is then exposed by incising the 
diaphragm through its summit commencing the incision about an inch 
and a half in front of and external to the hiatus and making it about 
two inches in length A cone of stomach as free from vessels as 
possible is then drawn up into the chest and may be grasped by a 
curved stomach clamp Sometimes such a clamp can be applied to 
the portion of the cesophagus selected for the anastomosis but this 
is not essential 

Before sutures are inserted the pleura should be protected from 
contamination by gauze packs soaked m 1 1 000 acnflavme The 
next step is to approximate the cesophagus and the cone of the stomach 
and to suture them together bj a posterior I embert suture This 
stitch has often to be interrupted because of the friability of the 
oesophageal wall The opening into the lumen should be inches 
m extent Steps must be taken to prevent flooding of the operation 
area with oesophageal contents Nevertheless it is wise to make only 
a very small incision into the lumen to begin with so that escaping 
contents can be controlled by the suction apparatus The mam 
approximation is made with a cuntnrauas suture through ah the coats 
Great care should be taken to protect this with further interrupted 
sutures passed between the muscular wall of oesophagus and stomach 
With the final protecting stitch the mediastinal pleura may be tacked 
to the oesophagus the same stitch catching up the peritoneal coat of 
the stomach If the cellular tissue has been soiled it should be smeared 
w ith Bipp If the opening in the diaphragm is obv lously too free there 
is a risk of hernia and it should be diminished b> sutures at the ex 
tremities but care must be taken not to constrict the stomach cone 
The base of the cone of the stomach should be attached to the edge of 
the incision m the diaphragm The surgeon must use his judgment as 
to w hether he leav es a dram in the pleural ca\ ity the present practice 
is in favour of drainage 
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Denervation of lower end of (esophagus (Knight s operation) — 
As the result of experimental work Knight concluded that achalasia 
u as probably due to over action of the parasympathetic fibres on the 
lower oesophagus Acting on this assumption he endeavoured to 
remove the cause by excising the oesophageal branch of the left gastric 
artery with the accompanying parasympathetic fibres to the lower 
end of the oesophagus In animals this appears to have worked 
successfully and symptoms of experimentally produced cardiospasm 
disappeared The operation has now been given a fairly extensive 
trial in human beings but the reports are variable and the general 
impression is that denervation cannot always be relied upon to bring 
about relief Nevertheless one of us has been impressed with the fact 
that patients apparently cured of achalasia whether b\ dilatation 
or by plastic operations do suffer occasionally even after the lapse 
of y ears from attacks of difficulty in swallowing presumably due to 
spasm It would therefore seem reasonable to combine such operations, 
with excision of the left gastric artery m the hope that this denervation 
would contribute to removing the mechanism for the production of 
spasm 

(ESOPHAGEAL VARIX 

This condition is usually the result of cirrhosis of the liver or one of 
the phenomena associated with splenic anasmia It may not disappear 
after splenectomy and deaths from cesophageal hemorrhage have 
occurred after this operation Some cases of vanx have been treated 
by coagulating injections or diathermic coagulation earned out through 
the cesophagoscope In other cases the left coronarv vessel* have been 
ligatured vv ith arrest of hemorrhage and it is said without recurrence 

Technique —The abdomen is opened by a high epigastric incision 
and the coronary vessel* are sought at the highest part of the lesser 
curvature as they approach the oesophagus They should be isolated 
and divided betw een double ligatures 

(ESOPHAGO TRAGHEAI OR BRONCHIAL FISTULA 
When this condition is the result of malignant disease in the cervical 
oesophagus it may on some rare occasions be so localised as to justify 
an attempt at excision of the parts inv olved As a general rule it is only 
m non malignant conditions that operative interference may lm e to be 
considered When the condition results from an abscess or the long 
standing impaction of a foreign bodv healing may follow the remov al 
of the cause though it may be a slow process Sometimes the rest 
provided by gastrostomy may assist spontaneous closure In operative 
interference the principles that must guide the surgeon are first the 
necessity of separating the two structures so that they ma\ be mdt 
pendently repaired by suture and secondly the provision of phvsio- 
logical rest during the process of healing by temporary gastrostomv 
In the neck the area may be approached as already described (p 1 4S4) 
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for the operation of (esophagotomy Wlien situated in the thoracic 
(esophagUb the posterior mediastinal or trans thoracic route will have 
to be followed During the process of separation the communicating 
aperture may be tom much larger If the edges arc indurated thev 
should be excised* In closing the aperture m the oesophagus the 
sutures must be inserted across the lumen and not in its length in order 
to avoid narrowing Any soft tissue in the vicinity should be drawn 
over the area to fortify the suture line A whole thickness skin graft 
has been employed to assist m the repair of the tracheal or bronchial 
fistula (V E Negus) In an\ event external drainage must be pro 
vided Some degree of subsequent narrowing is almost to be expected 
and must be treated b\ earlv resort to bougies 

Though the condition is serious, successful results from operation 
have been reported 

tESOPHAGOSTOMY 

In this operation the oesophagus is opened in the lower part of the 
neck and the margins stitched to the skin surface As a method of 
short circuiting a grow th in the mouth or pharynx, it has been entirely 
superseded by gastrostomy It is sometimes employed as a means of 
ready approach to a non-mnlignant stricture high in the mediastinal 
oesophagus Occasionally it may be required as the first step in the 
operation for the construction of an ante thoracic gullet (see p 34*19) 
The (Esophagus is exposed and opened as described for cesophagotomy, 
but the edges of the incision arc sutured to the margin of the skin 
incision The opening should be large enough readily to admit the 
forefinger To diminish the risk of contraction the (esophageal edges 
should protrude a little beyond the skin margin 
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is being made on the anterior part of the tongue The classical 
ligature of the lingual artery beneath the h\oglossus is not a good 
operation as the dorsalis lmgu<e which originates beneath the h\o 
glossus and passes to the dorsum of the posterior part of the tongue 
mav originate far back and so escape occlusion Moreover some part 
of the blood supply of the posterior part of the tongue is derived from 
the facial artery and ligature of the lingual anywhere in its course 
does not completely control haemorrhage m operations involving the 
posterior third 

There is no free vascular anastomosis across the middle line of the 
tongue and once the correct plane is found the tongue can be split 
from its tip to the epiglottis with very little bleeding 

The facial artery shortly after it leaves the external carotid conies 
into intimate connection with the submaxillary salivary gland and 
operations which involve the removal of the gland generally require 
division of the artery 

Nerve supply — Sensory — The chief sensory nerves in the buccal 
cavitv are the trigeminal and the chorda tympam which joins its 
lingual branch In addition the glossophary ngeal nerve supplies the 
phury nx and posterior part of the tongue for both taste and ordinary 
sensation The lingual nerve in the last part of its course lies very 
close to the mucous membrane of the mouth and m intimate relation 
ship with the duct of the submaxillary gland In this situation it may 
be infiltrated with novocain if anassthesia of the front of the tongue 
is required It is also liable to injury here particularly while the 
surgeon working from the neck is freeing the deep portion of the 
submaxillary gland Division of the lingual nerve is a serious matter 
as it produces anesthesia of one side of the tongue so that it may 
subsequently suffer from repeated and unnoticed injuries 

Motor - — The motor branch of the fifth nerve supplies tire muscles 
of mastication The tongue is supplied by the hypoglossal and the 
muscles of the pharynx and soft palate by the bulbar part of the 
accessory nerve through the vagus 

Lymphatics of the buccal cavity— The tongue— The lymphatics 
of the tongue consist of a submucous plexus continuous over the whole 
surface and communicating with an extensive intramuscular plexus 
The collecting vessel* of the central part of the tongue may often be 
observed to cross the mid line and dram into the glands of the opposite 
side of the neck It is reasonable to suppose that this tendency to 
drain into the glands of the opposite side is increased where the 
lymphatic vessels of one side have been obstructed bv growth or 
removed by operation 

There are three main groups of glands which receive ly mph from the 
tongue (1) The submental group which lies between the anterior 
bellies of the digastric muscles between the hy oid and the jaw (2) The 
submaxillary group which lies in close relation to the submaxillary 
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salivary gland and the facial vessel* It is important to note that 
one at least of the e gland* may be on the superficial surface of the jaw 
just m front of the masseter and close to the facial artery Failure to 
appreciate this fact ma\ leave this gland untreated and a potential 
source of recurrence (3) The deep cervical group lying along the 
jugular \em beneath behind and in front of the stemo mastoid 
Two sub-divisions of this group are of special importance the jugulo 
diagastric group and the jugulo omohy oid group The former as its 
name suggests lies between the posterior bells of the digastric and 



F g 7 22 — Lymphat drainage of tongue t p and frasnal region and 
lateral margin 


the jugular \ein and includes one large gland which clmicalU is \er\ 
often affected in carcinoma of the tongue and has in fact been called 
the principal lymph gland of the tongue The jugulo-omohy oid 
gland is situated on the vein at the point where the omohvoid crosses 
it It recen es 1\ mph from all parts of the tongue and some ly mphatic 
\ essels run directiv to it It ma\ therefore be imohed early and it 
is of particular surgical importance because it is near the lower limit 
of the usual operation for the removal of malignant gland> 

The 1\ mph drainage of the tongue ma\ be divided into four areas — • 

(1) The tip and f renal region 

(2) The lateral margin 
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(3) The central area 

(4) The pharj ngeal part 

Reference to Figs 722 and 723 will show how the drainage from 
those areas passes to the various groups of glands All three glandular 
groups receive l}mph from all parts of the tongue, except that the area 
behind the circumvalleate papillae apparentlj drains exclusnelv into 
the deep cervical glands The vessels draining the tip and frasnal region 




Fig 723 — Lymphatic drainage of tongue central and phaiyngeal portions 


pass verv close to the periosteum of the jaw on their way to the sub- 
mental or submaxillar} group and operations for the removal of 
infected glands in this, area are apt to fail unless particular attention 
is paid to this, point The efferents of the submental glands pass 
indiscriminately to the submaxillar} and jugulo-digastnc groups of 
either side thus a growth at the tip of the tongue maj easily gi'c 
rise to bilateral glandular metastases There is no fixed line of division 
between the lateral and central drainage areas, but injection at a point 
a third of the way from the lateral margin to the middle line usual!} 
fills some of the central vessels so it is>-clear that there are few growth* 
which ma} not involve the l}mphatics of the central area Th*s is 
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important, as man} of the collecting vessels of this area cross the 
-middle line to end m the glands of the opposite side of the neck The 
drainage of the phar} ngeal part (i e that part of the tongue behind 
the circumvalleate papifi-e) is said to run*e\clusivel\ backwards into 
the deep cervical glands, sometimes crossing the middle line Clime- 
all} , however, secondary growth is often present in the submaxillar} 
1} mph glands when the pnmar} growth is in the phar} ngepl part 
of the tongue 

It must be emphasized that the glands of the deep cervical group 
receive much of the drainage of the tongue direct, and are consequent^ 
often infected before those of the submaxillary and submental groups 
It must also be remembered, in planning the method of attack on a 
growth of the tongue, that the 1\ mphatics of the genio h\ o glossi may 
be infiltrated and am method of treatment directed sold} to the 
buccal part of the tongue ma\ leave active grow th in the 1} mphatics 
of the deeper muscles 

The buccal cavity — Two more groups of glands must be considered in 
conjunction with the h mphatic drainage of the rest of the buccal cavity 
The parotid lvmph glands, which lie in the substance of the parotid 
salivar} gland, receive some of the l\mph from the posterior part of 
the gum The} maj be involved as a result of growths in this 
situation, but fortunatel} such involvement is not common Lymph 
glands also lie in relation to the internal maxillarv arter} and it is 
probable that growths which infiltrate the pter}goid region also affect 
these glands Thur efferents pass to the deep cervical glands, and 
m\ ohement of this group in a faucial growth renders it at least possible 
that the internal maxillar} group is also affected 

Apart from these two groups, the lj mphatic drainage of the mouth 
is comparable with that of the tongue Carcinoma of the floor of 
the mouth, if situated antenorl} , ma> give bilateral metastasis, and 
direct inv olvement of the jugulo omoh\ old group is more than a 
theoretical possibilit} On growths of the cheeks and upper lips 
spread is mainl} downwards m the line of the facial vein, and involve- 
ment of the parotid group is not common Carcinoma of the central 
part of the lower lip is like!} to affect the submental glands, while 
growths in the lateral part usuall\ miss the submental group and pass 
direct to the submaxillarv region, or to the glands of the deep cervicaf 
chain 

OPERATIONS FOR NON-MALIGNANT CONDITIONS Or 
THE MOUTH AND TONGUE 

CONGENITAL \\D DEVELOPMENTAL ABNORMALITIES 

Hare lip and cleft palate.—' These conditions arc dealt with on 
p 1C07 

Macroglossia — True macroglossia, as opposed to the much com 
moner 1\ mphangiomatous enlargement, is usuillv found m mentallv 
deficient clnldrerf Treatment may be required if the tongue is large 

VOL II — 17 
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enough to make feeding difficult, and the best operation is excision of 
a wedge of the whole thickness of the tongue, including the tip The 
operation presents no special difficulties, but children suffering from 
this condition tolerate operative interference badly and may actually 
die as a result The most important matter is the arrest of haemorrhage 
Vessels that can be seen must be caught before division and ligature 
Bleeding from smaller vessels and oozing is arrested by careful approxi- 
mation with sutures passed through the whole thickness of the tongue 

Abnormalities of the fnenum. — Tongue tie, or undue shortening of 
the franum, although rare, is occasionally met The operation of 
division of the frsenum was at one time frequently performed on the 
slightest indication It is not free from danger, and man} fatalities 
are on record, both from haemorrhage and from suffocation due to 
dropping back of the tongue Division of the fnenum should not be 
practised in newly-born children If performed later, it is safe and 
perfectly simple, but the tongue should not be stripped up from the 
floor of the mouth, and an attempt should be made to secure primar) 
union of the mucous membrane, otherwise the resultant scarring is 
apt to leave the patient in a worse position than before Bleeding is 
the great nsk and any spouting vessel must be caught and tied 

Sublingual dermoids. — These tumours may reach a large size before 
the patient seeks advice They are best approached by an external 
incision between the mandible and the h>oid bone If the cyst is 
small, a midline incision is adequate, but for large tumours it should 
be transverse The mylohyoid is divided in the line of the incision, 
and the cyst exposed There is sometimes a fibrous attachment to 
the ]aw or the hyoid bone but, apart from this, there is no difficulty 
in completing the removal by blunt dissection If the wall of the cyst 
is accidentally ruptured, the operator must make sure that the whole 
of the epithelial lining is removed, as otherwise a sinus will persist and 
necessitate a second operation It is often difficult to dissect out the 
larger cysts entire but if they are tom it is a good plan to put a finger 
inside to act as a guide to their deep connections Removal of a sinus, 
whether it results from spontaneous infection or, as it more commonly 
does, from inadequate surgical treatment, is much more difficult 
The operation consists in complete removal uf Vue track tium afnong 
the muscles of the floor of the mouth Provided that no part of the 
epithelium or granulation tissue lining the track is left behind, this 
operation gives good results, but it is tedious, and difficult to perform 
owing to the inaccessibility' of the region and the vasculanh of the 
surrounding tissues 

Ranuls. — These tumours appear to be situated superficialh under 
the mucous membrane- to one side of the fnenum of the tongue, but 
actually they spread deeply and irregularly among the muscles, 
between the jaw and the hyoid Attempts to remove them completely 
are seldom successful, and it is generally better for the operator to 



ACUTE INFLAMMATIONS 


1545 


satisfy himself with the following procedure The c\st is opened, and 
the stick} mucous secretion which it contains is thoroughlv removed 
This is best done b} entangling the mucus m pledglets of dr} 'gauze 
held in forceps The wall is then scrubbed with a small mop soaked 
in pure carbolic acid, to destroy the epithelial lining and the resulting 
cavity is temporarily packed with gauze which mav be fixed in 
position bv a few sutures The results of this operation are very 
satisfactory, and the more elaborate methods which ha\e been 
recommended to ensure complete excision of the wall are unnecessar} 

Thyroid rests at the base of the tongue. — Ulceration with profuse 
haemorrhage is the usual indication for removal of these tumours, 
and the operation is not eas\ Removal through the mouth after 
drawing out the tongue as far as possible is the correct procedure in 
most cases but although the fumours arc encapsulated the} arc 
extremely vasculir, and the operator must be prepared for violent 
haemorrhage Prehmmarx lary ngotomy or tracheotomy is worth 
considering as it enables the operator to proceed at leisure with the 
phann' plugged off from the mouth and hemorrhage may be 
limited to some extent by using diathermy excision instead of the 
knife Trotter s method of splitting the tongue from before backwards 
in the middle line may be useful for large tumours This method is 
desenbed on p 15G2 

Acute Inflammatory Conditions 

Lingual abscess. — This may be a complication of a retained foreign 
body or occasionally a sequel of acute superficial glossitis It is best 
opened by a longitudinal incision and if the tongue is greatlv swollen, 
a preliminary tracheotom\ should be done under local anaesthesia 
Through this. tracheotom\ general an-esthesia can be administered 
and the pharynx packed, in order to prevent aspiration of pus into 
the respiratory passages If the abscess is in the front of the tongue 
the patient can be anesthetized in the ordinarv way With the 
patient on the side and the back of the mouth packed lightlv with 
gauze there is little risk dunng the short period which will be necessary 
for incision and ev acuation of the pus 

Ludwig’s angina. — The operate e treatment is to evacuate the pus 
as soon as it can be diagnosed The disease appears to originate as a 
cellulitis in the tissues deep to the mylohyoid Lxtemal signs of 
softening are late in appearing but if incisions are made into the 
brawny swelling beneath the jaw a da\ or two after the onset of the 
disease it is usually possible to discover and evacuate an abscess 
cavity A full general anaesthetic is necessary , and the first incision 
should run from the hyoid to the point of the jaw, keeping strictly 
to the mid line so as to avoid excessive Inemorrhage The incision is 
then deepened through the m\ lohy oid and if pus is not discov ered at 
once, a pair of blunt forceps should be passed deep to the my lohv oid 
m the direction of the molar teeth on one or other side Once the 
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abscess cavity his been disco\ ered counter incisions maj be made 
This disease is apt to occur in debilitated patients and m them the 
mortality is high 

Cancmm oris — This disease is fortunately rare under present day 
conditions Conservative treatment usually fails and the best chance 
of saving the patient s life is to excise the gangrenous area without 
regard to subsequent deformity Excision b} diathermy ib preferable 
and the incision should be made bej ond the area in which the voxels 
are thrombosed Some necrosis of the jaw maj be expected A long 
interval must be allowed before an} attempt is made to close the 
resulting defect and during this time the patient should be taught to 
use a wedge to prevent trismus 

Chronic Inflammatory Conditions 
Leukoplakia and chrome superficial glossitis — Patches of thickened 
epithelium on the lips are occasional encountered in elderly men 
some of whom have alread} suffered from an epithelioma in another 
part of the lip and these lesions are probably a pre carcinomatous 
change Their disappearance can often be secured bs superficial 
irradiation with unscreened radium a treatment whi h lasts onh a 
few hours and does not necessitate confinement to bed Lesions 
which resist this treatment can sometimes be cured b} a ven small 
dose of interstitial irradiation Local excision is less satisfactory as 
the change is apt to recur in the neighbourhood of the scar 

Chronic superficial glossitis and leukoplakia in the tongue — 
Localized patches of diseased epithelium may be excised for biopsy 
Such incisions are best performed with the diatherm} knife as primary 
umon is> difficult to secure in any case and the scar left b} diathermy 
is softer and more pliable than that yvhich results from a knife excision 
m which healing has taken place b\ granulation 

Berven* states that the dose of irradiation necessar} for the cure 
of leukoplakia is bO large that there is a danger of damaging normal 
tissues The condition is now treated at Radiumhemmet** by the 
internal administration of magnesium sulphate (1 gm three times a 
da} ) and if necessary b} diathermy coagulation to the depth of a few 
millimetres Healing maj be expected in about one month and the 
scar which results from this treatment is soft and supple 

Ulcers of the Tongue and Mouth 
Excision of ulcers in the tongue is best performed with idequlte 
general or regional anesthesia Local anesthetics are less suitable 
as the oedema which they produce makes it more difficult for the 
operator to be certain of the limits of the disease The tongue should 
be drawn out and exposed b} several tractor stitches so that the ulcer 
and the surrounding tissues are full} exposed Diatherm} i* con 
vement as it reduces the amount of bleeding and may m tuberculous 

• Ada RaJ 1929 x. 3 
«• The Rad am Insbtu e a Stockholm 
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ulcers, reduce the likelihood of re infection of the wound, but it is open 
to the objection that a large proportion of diathermy rounds fail to 
heal by first intention 

Simple or traumatic ulcers. — -Ulcers which are thought to belong 
to this class should always be excised if the} fail to react to con- 
servative treatment within a week or two Since biopsy is the mam 
object of the excision, it must extend widely enough into the sur- 
rounding normal tissue to ensure a satisfactory microscopic section 
(see p 155G) Carcinomatous ulcers of the lower alveolus ma\ present 
none of the ordinarv phv sical signs of malignanc\ , and earl} biopsv 
in this situation is of special importance 
Tuberculous ulcers. — Tuberculous ulcers of the tongue complicating 
advanced pulmonary disease are generally regarded as unsuitable for 
surgical treatment, though Buthn stated that if tliev are not very 
extensive, they may be removed to the great relief of the patient ’ 
Tuberculous infection of the resulting wound is difficult to avoid and 
if it occurs the patient is undoubtedly worse off for his, treatment 
When ulcers are multiple operatn e removal should never be attempted 
Tuberculosis of the tongue occasionally occurs as an isolated mam 
festation and in this case excision is the correct treatment, but must 
be wide if it is to be successful, and in fissured ulcers, which are often 
very much deeper than they appear to casual observation, the operator 
must take particular care that his excision of the deeper parts of the 
ulcer is complete 

Innocent Tumours 

Papillomata.— These should always be removed and unless they are 
very obviously innocent, a wedge of the underlying muscle should be 
taken so that the absence of infiltration can be demonstrated micro- 
scopically Radium has no very marked advantage over excision, 
and has the disadvantage that it does not afford the opportunity for 
biopsy 

Cavernous navi in the mouth, as elsewhere consist of varying 
proportions of fat and vessels When they attain a large size they are 
very troublesome to deal with, and if they arc seen when small they 
should not be neglected Excision is the most satisfactory operation, 
and, if the incision be made a little wide of the tumour there is seldom 
any real difficulty in controlling the hemorrhage 

Similar lesions on the lip are more difficult as they are frequently 
large enough for simple excision to produce noticeable deformity 
Ligature of the labial arteries is useless, as the tumour very' rapidly 
attains a fresh blood supply, and any diminution in its size is rapidly 
made up Irradiation is often successful to some extent, especially in 
young people Very small doses should be used (about 60 mgm hours 
per cubic centimetre of tissue by the interstitial method) and it must be 
remembered that the tumour may continue to diminish in size for 
months or even y ears after the completion of the treatment Second 
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irradiations may be necessary but should not be given within si\ 
months of the first 

Lymphangiomata occur m the tongue and lip They do not appear 
as localized tumours but rather as a diffuse enlargement of part or 
whole of the organ and they are usually associated w ith some degree 
of vascular dilatation They grow slowly but certainly and should 
therefore be treated as soon as the opportunity arises Excision of the 
affected part of the tongue is the ideal treatment When this can be 
done through healthy tissue the results are satisfactory but if is 
may well happen the excision is incomplete recurrence is hhch 
Haemorrhage during the operation is apt to be considerable but much 
of it is capillary and may be controlled by suturing without picking 
up individual vessels 

Treatment of lymphangiomata by radium is a matter on which it 
is difficult to speak with certainty Cure is unlikely but interstitial 
irradiation does appear m some cases to make the tumour smaller 
and harder and to reduce the liability to recurrent hemorrhages 
which are sometimes a serious feature Whether the improvement is 
due to the specific action of the radium or to the inflammatory reaction 
caused by the introduction of the needles is impossible to say but 
in cases which are unsuitable for radical excision interstitial irradiation 
on the lines recommended for haemangiomata should be tried Doses 
of this magnitude do not produce any deleterious effects in the normal 
tissues and do not interfere materially with their reaction to trauma 
if excision subsequently becomes necessary 

Lymphangiomata are subject to recurrent attacks of inflammation 
during which their apparent extent is much increased Treatment 
should never be attempted during these attacks as the inflammation 
always subsides spontaneously and the tumour rapidly shrinks to its 
former dimensions 

Mixed tumours — Tumours having the structure and physical signs 
of the ordinary salivary tumour are sometimes found on the palate or 
the inner surface of the lips and cheek They are usually very easi!} 
shelled out and do not normally tend to recur but occastonallv m 
children mixed tumours of doubtful origin recur or even metastasize 

MALIGNANT DISEASE OF THE MOUTH AND TONGUE 

The growths in this group differ greatly from one another in their 
clinical characteristics their reaction to treatment and their ultimate 
prognosis It is therefore impossible to treat them as a single class 
and it has been thought better to consider first general principles 
and the available means of treatment and secondly their application 
to growths in various sites It must be remembered that treatment 
must be varied not only according to the type and anatomical situation 
of the growth but also according to its stage Surgical treatment in 
carcinoma of the mouth at the present day is not concerned soleh w ith 
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the eradiation of the disease in operable cases There are many 
cases in which the ultimate prognosis is so nearly hopeless that an 
attempt at radical removal by operation or irradiation exposes the 
patient to suffering which is. quite disproportionate to his chance of 
cure Many of these cases can now be made comparatively comfortable 
for periods up to several years by palliative measures, and the possi- 
bilities in this direction are reflected in the increasing proportion of 
cases which are considered suitable for treatment It is therefore 
essential for the surgeon to have in his mind at the outset a clear idea 
of the stage of the growth he is about to treat, as well as the degree 
and type of its extensions and something of the probable outlook If 
he neglects this precaution he is likely to become involved in an 
operation or irradiation which starts as a radical treatment and finishes 
as a palliative one The results of such procedures are disastrous, and 
they should be remembered by the surgeon w ho is tempted to throw 
aside all other considerations in his attempt to extirpate the growth 
It may happen thus that the interests of the patient are best served 
by extending the field of treatment m early cases and contracting it 
in extensive ones 

General Principles or Treatment 
The ideal treatment for carcinoma in the mouth as elsewhere is an 
operation of the tvpe of the Halsted excision of the breast that is to 
say, removal m one block of the primary growth with a wide margin 
of apparently normal tissue, the lymphatic areas concerned and the 
intervening tissues If this were possible the surgeon could approach 
lus early cases of carcinoma in the mouth with the same degree of 
confidence as he can those in the breast Unfortunately such an 
operation is impossible in the mouth The margin of normal tissue 
which can be removed without encroaching on essential structures is 
extremely small, and excision of the primary grow th and the affected 
glands in continuity throws open the planes of the neck to infection 
from the mouth and frequently leads to severe or fatal sepsis 
To a certain extent the^e difficulties may be overcome by the use 
of irradiation m the place of operation, as essential structures which 
cannot be removed can mostly be irradiated sufficiently to destroy 
carcinoma cells which are present and irradiation can be made con- 
tinuous from the pnmary growth to the limit of the metastases Tor 
these reasons surgeons who are familiar with both methods will be 
better advised to make use of irradiation where the pnmary lesion 
cannot be clearly separated from the secondary glands Such growths 
occur fairly often on the lateral side of the tongue and sometimes in the 
floor of the mouth This is not to suggest that operations for this type 
of growth should be entirelj abandoned There are cases in which 
such operations have been done and the patient has remained free 
from recurrence for man) )ears The) do, however, carr) a high 
mortality as a result of shock, sepsis and pulmonary complications, 
with the additional disadvantage that, if the operation fails to eradicate 
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the disease, recurrence is likely to take place m the wound, leaving 
the patient worse off than before 

If there is no evidence of direct continuity between the primary 
growth and the glandular areas, the advantages of radium are le«s 
obvious and most surgeons at the present time prefer to regard the 
treatment of the primary growth and that of the glandular areas as 
two separate problems Although this is unsatisfactory in theory, 
experience has proved that recurrence, when it does take place, is 
nearly always in the site of the primary growth, or in the glandular 
areas, and only exceptionally in the intervening tissues 

The principles of treatment applicable to all growths in the mouth 
may be summarized as follows - * 

(1) If the primary growth affects soft parts only and its situation allows 
excision with a margin of one-third of an inch or more of apparently 
normal tissue, it matters little whether irradiation or excision be used 
in its treatment Irradiation in the hands of a surgeon who has been 
trained in its use has the advantage that the primary mortality is 
negligible and the ultimate deformity slight 

(2) If the primary growth is inoperable or doubtfully operable, irradiation 
is the correct treatment If the difficulties of operation are due to 
inaccessibility distant irradiation by the radium bomb," or deep 
X rays, is generally preferable 

(8) Certain cases m which the primary growth is known to be highly 
radiosensitive, such as ly mpho epithelioma of the posterior third of the 
tongue, should alway s be treated by irradiation in whatever stage of 
their development they are seen These growths infiltrate the tongue 
widely, and are most unsuitable for operation, whereas irradiation 
generally secures their rapid disappearance 

(4) When infected* glands are present and they cannot be clearly separated 
from the primary growth, treatment by irradiation is Capable of producing 
good palliatn e results Operation carries a high mortality , but produces 
occasional cure Infected glands which are not in direct continuity 
with the pnmar\ growth should be treated separately 

(5) Growths which infiltrate compact bone such as the lower jaw are 
unsuitable for irradiation Excision is nearly always worth trying 
and sometimes gives very good results 

Technique of Irradivtiov 

Irradiation is destructive to all tissues and its use in the treatment 
of malignant disease depends on the attainment of conditions in which 
the injury inflicted on the normal tissues is capable of repair, while that 
inflicted on the growth is not These conditions are not so easy of 
attainment or the advantage of the method so overwhelming as to 
hive rendered operation obsolete, and the surgeon who his hid no 
special experience in the use of radium, and yvho finds himself compelled 
to treat carcinoma of the mouth, is better advised to retain operate e 
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methods rather than to attempt the use of radium if he is hampered 
by insufficient e\pericnce 

Irradiation used in the treatment of carcinoma of the mouth may 
be applied from a near or a distant source external to the growth, or 
directly by inserting needles into the affected tissues The technique 
of the last two methods is described elsewhere as surface and tele- 
lrradiation 

Interstitial irradiation is more within the province of the surgeon 
It is applicable to most malignant lesions m the mouth, though it is 
probably inferior to distant irradiation in the treatment of glandular 
metastases It must be emphasized that interstitial irradiation is a 
method which is capable of doing a great deal of harm unless the 
principles of its use are fullv understood 

Radium needles of mam sorts arc available, but by no means all 
of them -are suitable for the treatment of carcinoma of the mouth 
The chief concern of the surgeon is to obtain needles of such lengths 
as will enable him to irradiate the tumour uniformly and which contain 
radium in quantities which make it possible to deliver the desired dose 
by leaving them in position for 7 or 8 days The tape of needle which 
best conforms to these requirements is one which contains about 
0 75mgm of radium to each centimetre of its active length A needle 
of this ty pe is spoken of as having a linear intensity of 0 75 and, 
provided that it is adequately screened and the radium m it is umformlv 
distributed, it can be left in position 7 10 davs without fear of causing 
necrosis 

This technique is not universally used Radiumhcmmet , for instance, 
emplovs needles containing 10 mgm of radium per centimetre of 
length and leaves them in position for 8-4 hours but where the 
technique of irradiation of special growths is described in the ensuing 
section it is assumed that needles of approximately 0 75 linear intensity 
are in use 

Certain special instruments are necessary* for the insertion of radium 
needles m the mouth Needles may be inserted through the skin after 
puncturing it with a tenotome, and retained in place by means of a 
tiny piece of gauze soaked in mastic solution or altemativelv through 
the mucous membrane In the latter case they should be retained an 
place by a stitch inserted m the manner shown in Tig 724 If this 
stitch is tied sufficiently tightly it will cut out before removal of the 
needle is due 

Estimation of the correct dose. — If the technique of prolonged 
exposure is adopted, and radium is left in contact with the tissues 
ior 7-9 days, the correct dosage is about J of a milligramme of radium 
for each cubic centimetre of tissue which contains, or is suspected of 
containing, carcinoma cells Accuracy in dosage is very important 
and can only be attained by considering each case indiv ldually, 

. The surgeon should examine the case which he is proposing to treat 
by' irradiation with as much regard for detail as if he were about to 
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attempt a radical excision Before embarking on the treatment he 
must have in his mind an exact picture of the size and shape of the 
block of tissue which he proposes to irradiate that is to say , of the 
growth itself, together with the tissue into which it probably extends 
Accuracy is not easy, but is greatly helped by a measuring calliper 
By the aid of the mental picture thus constructed the surgeon plans 
a method of insertion of needles which will produce as nearly as possible 
a uniform irradiation of this block of tissue The actual arrangement 
of needles which is necessary to give a uniform irradiation is a matter 
on which we are not at present very well informed but it appears 



Fig 724 — Method of insertion and fixation of radium needles in the tongue 


from clinical experience that using needles of the type recommended 
above the surgeon may regard each needle as exercising its influence 
over a cylindrical piece of tissue 1 cm in diameter, and corresponding 
in length to the active length of the needle If he arranges his needles 
so that these spheres of influence are in contact over the whole of the 
area to be treated he will attain a degree of uniformity sufficient for 
his purpose 

Fig 725 suggests how this principle may be applied to a simple 
case in which it is desired to irradiate a carcinoma of the lip together 
with its extensions to an enlarged submaxillary ly mph gland 

The surgeon must always remember that the two most serious errors 
which he can commit are overdosage and irregular dosage There is a 
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natural tendency which is surprisingly difficult to overcome towards 
the use of larger do^es in adv anced grow ths It cannot be too strongly 
emphasized that an increase of the dose bevond the ordinary limits in 
these circumstances does not produce an increased effect on the cells 
of the growth and moreover defeats the object with which it is used 
by damaging the cells of the normal tissues Thus as Berv en say s * 
Overdosage gives rise to necrosis with rapid growth of the tumour 
Irregular dosage is an even more serious error for it leads to the 
persistence of areas of inadequately treated growth in the midst of 
necrosed normal tissues A patient who has suffered as a result of 



F g 725 — Insert on of radium needles for cancer of Ip 

this error is left m a pitiable condition with growth uncured in the 
midst of tissues which have been so badly damaged that the\ are 
incapable of resisting any further trauma Such patients ire still 
occasionally seen and their condition is far worse than that of un 
treated casts 

The total dose — It does not generally happen in the mouth or 
tongue tint the total dose of irradiation is sufficient to give rise to 
severe general svmptoms Most patients even if their physical con 
dition is poor will stand a dose of 3 000 to '5 000 mgm hours spread 
over 7 or 8 da\s without suffering any thing more than a mild general 
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malaise though there is a certain amount of individual variation 
Nevertheless the surgeon should always work out the total do t in 
milligramme hours which would be given by thephn he Ins made and 
if he finds it excessive the plan must be altered When it is necessary 
for this reason to reduce the dose applied to the grow th it is better 
to thin out the needles in the centre of the growth while adhenp 0 to 
the original plan at the penpher\ 

Diathermy — By diathermy growth may cither be coagulated a 
masse or separated from its. surroundings b> using the diathermy point 
as a knife The latter method has certain advantages over ordinary 
excision I irstly there is much less bleeding at the time of operation 
and it is consequently much easier for the surgeon to «ee the exact 
relation between the borders of the grow th and the limits of his excision 
Secondly there is some ey idence that heat exercises a ^elective influence 
on the cells of malignant neoplasms and that these cells are destroyed 
by endothermy in an area wider than that in which the normal tissues 
are damaged (Kristian Overgraad ) Thirdly it is supposed that the 
sealing of the lymphatics which take place when tissues are divided 
by diathermy is to some extent a protection against the development 
of metastases In the post operative period patients who have been 
treated by diathermy show remarkably little general disturbance 
Pain is usually slight and after the sloughs have eparated the result mt 
scar is soft and pliable 

There are however certnn disadvantages It is almost impossible 
to avoid sparking in the tissues and therefore inflammable anasthefjo 
such as ether cannot be used \ certain amount of sloughing m the 
region of the wound is inevitable so that primary union afterdiathemu 
excision is verv difficult to obtain and secondary h'cmorrlngc mav 
occur during the reparation of the sloughs Perhaps the most serious 
drawback to the use of diathermy in the mouth is the hkchhood of 
causing necrosis of bone particularly when it is cmj lov ed after radium 
treatment If the bone involved is the lower jaw sequestra mav take 
six months or longer to separate This process is often attended with 
seven pain and the effect on the general condition of the patient i< 
omctimcs verv senous 

Diathermy coagulation is not much used in this count rv but it js 
part of the regular technique at Radiumhemmet where it is u«-cd a* i 
primarv treatment and a!«o to destroy the site of a prtvioudv 
irradiated grow th 

Diathermy excision is probably rather kss efficient than coagulation 
in securing destruction of malignant cells beyond the obvious limits 
of the treated area but the resulting wound is clean within 1- davs 
of operation and if necrosis of bone takes place it is not gi n rally 
extensiv c 

Pre Or£Rvn\E Treatment in Cxrcisomv of nir Mot nr 

I xten'ivc operations and irradiations in the buccal cavitv tl v a 
very considerable strain on the general health of the | ati nt i 1 le 
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ability to resist infection and to restore damaged tissues to normal 
is a factor of great importance in recovery In all cases time must 
be found for a certain amount of preliminary treatment both general 
and local before the major interference is undertaken and it is 
surprising to see how often this appears to exert a beneficial effect on 
the growth itself 

General treatment consists mainly in good nursing and good food 
for many patients especially of the hospital class are quite exhausted 
by pain and semi starvation when they apply for treatment Most 
of them improve greatly under proper nursing care but it is impossible 
to build up a patient who cannot ingest an adequate amount of nourish 
ment and if swallowing is veiy painful and difficult there is every 
justification for gastrostomy This operation may be easily done under 
local anaesthesia and as soon as the artificial opening is functioning 
satisfactorily the patient begins to gain ground Patients who have 
had gastrostomy performed are not only more easily fed but also 
suffer less from pain and excessive salivation 

Preliminary tracheotomy must also be considered A patient who 
has a foul ulcer runs a considerable risk of developing pulmonary 
complications when this ulcer is interfered vv ith whether by operation 
or irradiation The immediate effect of irradiation may also be to 
increase the size of the mass by producing oedema round it and if 
the growth is near the upper opening of the larynx this may induce 
dyspncea where it did not exist before Tracheotomy done at leisure 
under local anesthesia is an easy and satisfactory operation whereas 
if it is done is an emergency in a patient already suffering from sev ere 
dyspncea it is both difficult and dangerous Therefore if tracheotomy 
is likely to be required during the course of the treatment it should 
be done as a preliminary and separated from the major treatment 
by a fortnight or even more In my opinion this is infinitely superior 
even to a temporary tracheotomy or iaryngotomy done immediately 
before operation Onp good reason for the comparativ ely long mterv al 
is that most patients who require tracheotomy for carcinoma of the 
mouth develop some degree of bronchitis as a result of the tracheotomy 
alone If the pulmonary morbidity of the major operation is super 
imposed on this the chances of broncho pneumonia become extremely 
high whereas if the original bronchitis is allowed to subside completely 
it is often possible to anesthetize the patient a few weeks later through 
the tracheotomy w ithout provoking any exacerbation A second good 
reason is that like gastrostomy tracheotomy relieves the patient of 
distressing symptoms and so contnbutes to general well being 

An important point in the technique of tracheotomy is the opening 
of the trachea and the removal of a disc from its wall instead of the 
usual longitudinal incision This does not delay healing and it makes 
the changing of the tube at any time easy and completely safe St 
Clair Thomson s modification of Durham s tube is the only satisfactorv 
one 

If it is decided that gastrostomy and tracheotomy are unnecessary 
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the patient must be instructed m methods of feeding which do not 
involve the active propulsion of food from the mouth to the pharynx 
as this act is generally impossible for a time after operation or irradi i 
tion A nasal tube may be employed but a better method is the use 
of a feeding cup with a rubber tube attached to the spout so that the 
patient can deliver fluids straight into the pharynx A little practice 
in the use of this apparatus before operation greatly reduces the 
troubles of the immediate post operative period 

Dental treatment — No major buccal operation should be attempted 
when gross dental infection is present Extraction of septic teeth 
diminishes the risk of post operative sepsis and respiratory complica 
tions and also contributes to the well being of the patient by reducing 
salivation and discomfort In some circumstances the direct effect 
on the primary lesion is v erj marked and a growth which has appeared 
inoperable b\ reason of its size and fixity may be found to be clearh 
operable after sepsis has been reduced bj remov al of infected teeth 

The practice of removing all teeth whether septic or not is un 
justifiably drastic Dental extraction is a major operation which is 
not free from risk m elderly patients particularly when the teeth are 
firndy fixed and it is better to insist on extraction of only those teeth 
which are grossly infected and to advise conservative treatment for 
the rest The gums must be allowed to heal completely before an) 
further operative treatment is undertaken and to ensure healing in 
the shortest possible time great care must be taken not to inflict 
unnecessary damage on the alveolus b) rough manipulation during 
extraction 

Radium treatment is said to be less effective in the cure of carcinoma 
and to be more likely to cause necrosis of the jaw if infected teeth are 
present In addition metal bridges and fillings are an important cause 
of secondary irradiation at the time of treatment and for man) ) ears 
after treatment the susceptibility of an irradiated jaw to trauma is so 
greatl) enhanced that even a simple extraction ma) produce widespread 
necrosis For these reasons teeth which are heavil) stopped and those 
which are likely to give trouble in the near future should be removed 
before treatment by irradiation is begun Other teeth ma) be scaled 
and metal work removed but sound teeth should not be disturbed 

Preliminary treatment with sulphonamides — It is still uncertain 
whether routine use of sulphonamide before operation has a significant 
effect in reducing post operative complications It is reasonable to 
suppose that both spreading wound infection and broncho pneumonia 
are less likel) to develop if a high concentration of sulphonamide is 
present in the blood at the time of operation and I have recentl) 
adopted the practice of giving a course of sulphonamide tkeript m 
the 48 hours preceding operation Sulphathiazol is probabl) the most 
satisfactory preparation 

Biopsy —Biopsy should be done when there is anv doubt of the 
diagnosis In other cases ev en when diagnosis is certain microscopic 
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structure gives valuable indications of the most appropriate form of 
treatment The tissue removed must include a part of the growing 
edge of the tumour and must be of a size and shape which enables the 
pathologist to be certain of cutting the section at right angles to the 
surface Preliminary teleradiation is sometimes used to reduce the 
risks of metastasis when the growth is cut into 

Preliminary control of hemorrhage —Trotter stated that he had never 
done an operation for preliminary control of hemorrhage from the 
mouth or jaws and had never regretted the omission In the few cases 
in which preliminary control of h-emorrhage is necessan it is best to 
perform the gland dissection first and to tie the external carotid or its 
branches during the course of this operation The formal operation 
for ligature of the external carotid is described at p 50o Vol I 

Anesthesia in Operations tor Malignant Dise\se 

Operations on the anterior part of the tongue and the floor of the 
mouth can be satisfactorily performed under a combination of local 
and regional anesthesia after blocking the lingual and inferior alveolar 
nerves by Braun s method Simple local anesthesia is adequate for 
the lip and cheek 

Xocal anaesthetics reduce hemorrhage from small vessels and make 
operative technique easier It is claimed that thev also reduce the 
incidence of chest complications Thu is probably true but it must 
be remembered that inhalation of anesthetic vapours is certamlv not 
the only cause of chest complications and probably not the mam one 
so this point should not weigh too heavily in the choice The.majonty 
of patients in this country are not very receptive to the idea of 
local analgesia and it often has to be supplemented with some form of 
basal or inhalation narcosis so that as regards toxicity there is often 
little to choose between this and an ordinary general ansesthetic 
Moreover local an-esthetics are not very suitable for cases requiring 
interstitial irradiation as the oedema which results from the injection 
obscures the outlines of the growth and makes it difficult to be sure of 
inserting the needles accurately 

BasaL an*esthetics are pltasant for the patient but have the disid 
vantage that they depress respiratory activity m the postoperative 
period Probably the most satisfactory combination is prcliminar\ 
intravenous injection of 8-4 c c of sodium evipan followed b\ gas 
oxygen and ether administered either by the nasal intratracheal 
route or through a tracheotomy so that the surgeon can plug off the 
pharynx completely from the mouth 

The only serious disadv antage of the nitrous oxide ether method 
is the impossibility of using it with diathermy Sparking m diathermy 
operations can never be entirely eliminated and there is a very serious 
risk of explosion if it is allowed to occur in the neighbourhood of ether 
vapour It is generallv considered to be safe to induce anaesthesia 
-with ether m these cases and to change over to chloroform a few 
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minutes before the diathermy apparatus is brought into use This 
method is ver\ commonly employed and no accidents have been 
recorded but it is doubtful whether it is absolutely safe 

Trotter stated that if a tracheotomy is to be done chloroform is the 
only anaesthetic Gi\cn through a tracheal opening it has proved in 
aver} large, experience to be entirely safe The only danger is during 
the period of induction before opening the trachea Such danger can 
be minimized by beginning the induction with the patient on the table 
and the surgeon ready to operate it can be avoided entirdv bv a 
preliminary tracheotomy under local anesthesia In patients with an 
ulcerating growth and salivation the least sniff of ether 'should Ik 
forbidden Given through a tracheotomv opening with a plugged 
pharynx chloroform is rarely followed by vomiting 

Methods of Exposure 

These methods are grouped together as any one of them may be 
used for the exposure of growths in several situations Thev mav lie 
used as the preliminary stage of an operation or occasionally to expose 
a growth for interstitial irradiation In the latter case the irradiated 
area must be completely separated from the ti sues involved m the 
operative exposure as a combination of operation and irradiation in 
the same wound always lead, to delayed healing 

1 Horizontal splitting of the cheek — This is a verv useful method 
of exposing growths which lie far back on the side of the tongue or 
on the posterior part of either alveolus and has the great advantage 
that it does not open up the tissue planes of the neck to infection from 
the mouth The whole thickness of the check is divided from the angle 
of the mouth to the anterior edge of the masseter the incision bung 
kept below the line of the parotid duct (Tig 72f ) Bleeding is furlv 
free but it is easily controlled by ordinary methods and diathermy 
should not be used as it jeopardizes the chances of primary union 
Primary union of the Cheek after division bv the knife can generally 
be obtained if the wound is protected during the operation As soon 
as the incision is made and the larger vessels ligatured a fine continuous 
stitch is used to bring mucous membrane and skin in clo t contact 
a er the rstt surf ice throughout the ji cund Thts tempera n tthchmi, 
over not only prevents contamination but checks’oozing At the end 
of the oral part of the operation the continuous stitch is removed an 1 
the cheek united 

The mucous membrane must be carefully and accurately sutured 
m all cases If infection is likelv it is better not to suture the skm 
but to use one or two tension stitches which draw together the whole 
thickness of the cheek and arc tied over small pieces of rubber tubing 
The skin wound mav be left completely unsutured and covered with 
a piece of gauze fixed bv mastic solution This method gives good 
results and a scar produced bv mattress sutures used in tin manner 
does not ultimately become depressed below the surface of tl urround 

ing skm 
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By extending this incision further bach across the edge of the 
massetcr, and raising the muscle and the parotid gland, the greater 
part of the ascending ramus of the jaw can be exposed 
If the incision is kept m the line of the gap between the upper and 
lower alveoli, and is not extended more than a centimetre or so behind 
the edge of the parotid gland am facial parah sis i* verv unhkety , and 
bjr using the incision in this, waj extensive growths which affect the 
posterior part of the alveolus can be adequatelv exposed and remov ed 
without undue difficult} 



Fig 726 — Side of tongue and fauces exposed by horizontal division of cheek 
The skin and mucous membrane along the edges of the incision have been 
temporarily united by a continuous stitch to prevent infection 

2 Division of the lower jaw in the middle line. Sjme’s method. — 
This gives an excellent exposure of localized growths in the floor of 
the mouth, but when the mouth is free from gingivitis and the lateral 
border of the tongue is to be exposed, it is better to divide the jaw to 
one side of the mid-line without freeing the soft tissues behind it 
The operation for median division begins with the extraction of the two 
central incisor teeth An incision is then made from the middle of 
the lower lip to the h}oid bone, keeping accurately to the middle line 
The vyliole thickness of the lip and the soft tissues ov erlv mg the chin 
arc divided, but from tlic point of the chin to the hyoid bone onlv the 
skin, the subcutaneous tissue, and the platv snn are included in the 
primary incision, «o that the fatty tissue of the submental triangle, 
which ma\ contain ismpliatics infiltrated with growth is left undis- 
turbed The insertions of the mylohyoids and the geniohyoids are 
sejiarated from the posterior surface of the jaw for about half an inch 
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on either side of the mid line and the mucous membrane is carefulh 
separated from the posterior surface of the alveolus A copper spatula 
is then introduced as close as possible to the bone so a* to protect the 
soft tissues behind it It is convenient at this point to drill the holes 
in the bone on either side of the mid line which maj be required to 
admit a silver wire to unite the two halves of the jaw when the opera 
tion is concluded If the saw-cut in the jaw is made slightlv angular 
wiring is often not necessary and sufficient apposition is obtained by 
stout catgut stitches through the tissues close to the bone 
A saw is used to divide the jaw between the holes as the crushing 
and splintering which may be produced by bone cutting forceps pre 
disposes to sequestration If the growth is attached to the bone the 
jaw maj be split between the inner and outer tables or divided on 
either side of the growth so as to remove a portion of its whole thickness 
The flaps below the jaw are turned aside far enough to allow the sub 
mental region to be cleared of its fatty tissue and glands but the 
operation should not be carried farther than this into the tissue planes 
of the neck The my lohy oid is now divided and the two halves of the 
jaw drawn gradual!} (and if necessaty widel}) apart to expose the 
tissues of the floor of the mouth The further steps of the operation 
depend on the nature and extent of the pnmar} lesion and those 
suitable for dealing with a sublingual growth are detailed on p 1572 
In the subsequent repair an attempt must be made to provide an 
adequate covering of mucous membrane in the floor of the mouth 
As a rule the two halves of the jaw are united by silver wire the ends 
of which may be left long for removal later The skin edges are drawn 
loosel} together leaving ample space for drainage 
If this operation is carefull} earned out m suitable cases it gives an 
excellent exposure without involving much risk of infection in the 
tissue planes of the neck The wire has often to be removed sub 
sequently and small sequestra maj form at the site of division of the 
jaw but failure of union and massive sequestration are both vety rare 
so that at the worst the patient has only a small sinus until the wire 
or the sequestra are removed Modifications of this operation maj be 
devised to suit extensive growths which have infiltrated the bone 
but Jf should never be attempted if the region has previously received 
a full dose of irradiation The impairment of nutrition which follows 
such treatment entirely changes the reaction of the tissues to trauma 
and if the operation described above is performed after irradiation 
it may easily mv olve the patient in the miseries of an external saliv ary 
fistula and massive necrosis of the jaw 

Kocher after abandoning his lateral submandibular operation used 
a similar operation, for practically all extensive grow ths of the tongue 
He did not separate the soft parts and the periosteum from the jaw 
and the bone w as divided a little to one side of the mid line so that the 
insertions of the gemoglossi and geniohyoids remained intact on the 
sound side The tissues of the floor of the mouth were then divided 
m a line determined by the position of the growth and the tongue 



LANGENBECK'S OPERATION 


1561 


draw n over to the sound side as the t\\ o hah es of the jaw u ere separated 
(Tig 727 ) Tins method gives a very fair exposure of the side of the 
tongue and, according to Kocher. the incidence of pulmonary com- 
plications is low because the mechanism of swallowing is preseried 
It has the disadi antage of opening up the submaxillary triangle to 
infection from the mouth 

S Lateral division of the j'aiv. — Langenbecks original plan which 
employs an L shaped incision splitting the clieeh and advancing down- 



Fig 727 — Exposure of sublingual growth by division of the jaw just to 
the right of the midline 

A imlohjoid muscle B digulru. muscle C, sub iu* IU.iry «Lui l D mucosa o( floor of 
moulb The I ngu.il nerve has becu removed Tbe insert ons of the puioirlocsuv a it g»mo 
hvolds nre left in t jet and tbe complete tongi c is draw u o\ rr to the left 

wards in front of the angle of the mandible should neicr be used 
because it paralyses the lower lip Tar better is a median incision m 
the lip carried back below the jaw In this way the lip with its nerve 
supply intact, is turned back off the jaw until the place for diwdmg 
the bone is reached The bone is di\ ided obliquely so as to facilitate 
its subsequent reunion at the junction between the ascending and the 
horizontal ramus and after illusion of the sty loglossus and posterior 
belly of the dighstnc muscle the mucous membrane is incised just m 
front of the palatoglossal arch This operation gnes an excellent 
exposure of the side of the tongue, and the oropharynx, but it is open 
to manj objections Pulmonary complications are frequent, and some 
degree of sepsis is ineutable, so that the primary mortality is high 
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External fistula may result, and in the jaw sequestration is common 
with resulting non union 

In certain cases where a carcinoma ol the lateral border of the ton"ue 
has im aded the floor of the mouth and become attached to the jaw an 
approach of this sort may be inevitable, and a few striking success 
have resulted from its use but it should not be used as a routine 

Trotter who advocated the shin incision described above, recom 
mended this operation combined with a lateral exposure of the phary n\ 
for extensiv e grow ths w hich originate in the tonsillar region and inv oh c 
the lateral pharyngeal wall A vertical cut is made along the anterior 
border of the stemo mastoid in addition to the original incision, w hich 
thus becomes Z shaped and, by turning back the flaps so marked out, 
the thyroid ala and the bod} and great cornu of the h} oid are exposed 
and resected A limited gland 
dissection is done the an 
tenor branches of the evtcr 
nal carotid are bgatured and 
divided, and the lingual 
hypoglossal and superior 
laryngeal nerv es are dehber- 
atel} severed The mandible 
is now divided between the 
honzontaJ and ascending 
rami and a complete lateral 
exposure of the pharynx is 
obtained 

-I Median division of the 
tongue. — This method was 

Fig 728 - Exposure of hypoglottic region nrUnraterl hv Trotter for 

by Trotter s nudline approach am ocatecJ D i 1 TOllLI ior 

growths involving the base 
of the tongue A preliminary tracheotomy is necessarv, and the 
operation consists in a division of the Jaw, the floor of the mouth and 
the tongue in the middle line The operation is described b> Trotter in 
the following words — “ An exactl} median incision vs made over the 
lower lip the chin and the submental region to the top of the thyroid 
cartilage The cut is deepened first below until the m}Ioh}oid muscle 
has been divided and then the interval between the geniohvoid 
muscles is found close to the h}oid bone This interval is the best 
guide to the middle line and it is opened up as far as the jaw The 
incision is now earned through the lip down to the mandible which is 
sawn through exactl v in the middle line The same line of cleav age is 
follow ed through the floor of the mouth to the tongue w hich is then 
split m the same w a} (Fig 728 ) 

Once the mucosa is divided the greater part of the separation can 
be done bv blunt dissection, the two halves of the jaw and the corre- 
sponding soft tissues being gradual!} drawn aw a} from one another 
In Trotter's ow n w ords — ‘ The adv antages of the median operation 
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are that when exactly carried out it is almost entirety bloodless that 
it follows a natural line of cleavage that infective complications are 
almost non existent and that it gives the best access in the direction 
in which it is most needed 

The application of the method is a little more difficult in practice 
than the description implies as it is not alw ays easy to find and follow 
the exact mid line of the tongue but growths which involve the bast 
of the tongue and do not spread far from the mid line are much better 
exposed by this method than any other and the functional result after 
closure is excellent The steps of the operation concerned with the 
removal of the growth and the subsequent repair are described on 
p laOl 

5 Lateral ■pharyngotomy — This operation again is associated with 
Trotter s name He used it extcnsiv ely for the exposure of grow ths in 
the lateral part of the pharynx and the post cricoid region and although 
it docs not share the immunity from septic complications which the 
median approach enjoys it gives an exposure of the lateral pharyngeal 
region superior to that attainable by any other method The pharynx 
cannot be exposed from the side without going across the glandular 
areas so the operation should generally commence with a glandular 
dissection The area of the dissection must then be shut off before the 
pharynx is opened This is done by stitching the anterior edge of the 
stemo mastoid (or what is left of it if some has been removed with the 
glands) to the pre vertebral muscles behind the pharynx A small 
triangular gap at the upper end of this suture line is closed by stitchin^ 
into it the divided posterior belly of the digastric The gland cavity 
thus segregated is drained for 24 hours by a tube through a puncture 
in the posterior triangle Experience has shown that these precautions 
are effective 

G Transthyroid pharyngotomy — The operation of transthyroid 
pharj ngotomx which exposes the lateral w all of the pliarv nx below the 
base of the tongue by removal of the thyroid ala and the great cornu 
of the hyoid on one side is an excellent one It allows palpation of 
the growth from outside before the mucosa is opened and even if 
wound sepsis results it does not involve great danger of secondary 
haemorrhage as the external carotid artery itself need dot be divided 
and can be segregated from the septic area in the manner described 
above Trotter pointed out the danger of secondary hemorrhage 
after div lsion of this artery near its ongin and the danger is inseparable 
from a lateral pharyngotomy at a higher level than the cornu of the 
hyoid ^uch an operation may be the only possible method of approach 
for grow ths involving the lateral side of the base of the tongue and the 
lateral pharyngeal wall but it should only be undertaken with the 
understanding that the technique is not easy and the mortality is high 

The incision starts over the mastoid process and extends down to 
the middle of the antenor border of the sternoma«toid I rom here 
it extends forward across the upper border of the thvroid cartilage 
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and curves upward to end m the submental region The Hip of shin 
and platvsma is turned upward and after division of the common 




Fig 729 — Transthyroid pharyngolomy 

facial vein, the glands over the carotid sheath are removtd and tlu 
external carotid artcrj ligatured and divided The lower end of the 
parotid gland is freed and turned upward, exposing the angle of the 
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ja\% , the posterior belly of the digastnc muscle and the occipital 
artery are divided so that the contents of the submaxillarv triangle 
may be either removed or turned forward and upward The an tenor 
part of the middle constnctor of the pharynx is now exposed together 
with the muscles running into the side of the tongue (Fig 729 ) The 
outer and postenor extent of this exposure is very limited in its upper 
part, but it can be considerablv increased by freeing and removing 
the posterior part of the angle of the jaw without interrupting the 
continuity of the bone As Trotter pointed out there is a great 
disadvantage in this method in that the grow th cannot be palpated and 



Fig 730 — Transthyroid pharyngotomy , exposure completed 

its extent estimated before opening the pharynx, so that the next 
step must be the opening of the phary nx in a part to which it is thought 
that the growth has not extended The exposure of the side of the base 
of the tongue which is gained by this method is excellent and very 
large growths may be removed by its use Various extensions arc 
possible and in case of necessity practically the whole of the ascending 
ramus of the jaw ma\ be removed in continuity with the growth 
without greatly increasing the danger or the difficulty of the operation 
(Fig 730) 

The anxieties of the postoperative period are due mainly to the 
fear of sepsis and of pulmonary complications The risks of thc_former 
arc much greater if attempts are made to close the extemaPwound 
w hen the reconstruction of the mucosa of the mouth has been difficult 
or unsatisfactory If there is any doubt of the -possibility of efficient 
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closure of the mucosa it is much better to lea\e a fistula which can be 
repaired at a later date and in some cases it is better to plan the skm 
incision with this object in view An incision providing a skm flap 
which can be turned into the gap in the pharynx. at the end of the 
operation is part of the regular technique m Trotters method for 
approaching growths of the hypopharym. If reasonable care is taken 
to preserve from infection the tissues which are to be co\ ered by the flap 
and to unite the flap to the raw areas by suture of surface to surface 
rather than edge to edge something approaching primary union can 
be obtained in many cases This plan may be adopted in pharyngotomy 
at a higher level if it is thought that the extent of the growth is such 
that the defect in the pharvnx will otherwise be incapable of complete 
closure The base of the flap should he posteriorly so that it can be 
used to cover the carotid vessels The patient is fed during the post 
operative period by a rubber catheter introduced into the distal part 
of the pharyngeal opening 

In a personal communication Trotter w rote — I am now convinced 
that in a lateral pharyngotomy no attempt should be made to secure 
primary closure of the pharynx In every case the operation from the 
first should be designed deliberately to terminate w ith the making of 
a temporary fistula The object of this is to secure the immediate and 
complete covering m of all raw surfaces This change in technique 
has greatly reduced the danger of serious sepsis and the gravity of the 
operation Closure of the fistula under local anaesthesia some weeks 
later is a triv lal matter 

All operations which involve laying open the tissue planes of the 
neck to infection from the mouth and pharv n\ cam a considerable 
nsk of spreading sepsis There is little doubt that this risk is diminished 
by packing the wound with sulphamlamide powder or some other 
sulphonamide preparation This precaution should nev er be omitted 


Detail of Treatment of Growths in Various Sites 

\ ole — Where reference is made to interstitial irradiation in the 
follow mg section it is assumed that the needles used are approximately 
of the strength dimensions and linear intensity recommended on 
pages lo51 to 15o4 For needles which differ markedlv from this 
specification the techmque described is completely unsuitable 

Carcinoma of the hp — "Most growths of the lip tend to remain 
localized for long periods Thev are easily accessible both for 
operation and irradiation and the results of treatment in earli and 
moderately advanced cases are good whichever method is used In 
the hands of those who are familiar with its use radium produces 
cosmetic results which cannot be equalled by operative methods 
Operation on the other hand gives the opportunity for biopsv which 
pure irradiation does not 
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Technique of interstitial irradiation — The shape of the lip lends 
itself to a* simple arrangement of needles, and experience has shown 
that m the typical case it is unnecessary to irradiate widely beyond 
the visible margins of the growth A small growth maj be adequately 
treated by the insertion of a single needle of suitable screening and 
linear intensity , in the middle of the substance of the lip, parallel to 
the mucocutaneous junction If the growth extends further into the 
substance of the lip it may be necessary to supplement the dose with 
additional needles, but the technique is always simple, as the dimen- 
sions of the lip are such that its whole thickness is adequately irradiated 
by a needle in the middle of its substance so that, by apply mg the 
principles stated on page 1551 a growth of anv size or shape can be 
completely irradiated without difficulty (Fig 725) 

Distant irradiation is not recommended m ty pical tas.es of carcinoma 
of the lip, as the w idespread reaction which it produces incommodes 
the patient much more than interstitial irradiation without giv ing any 
compensating advantage In the rare cases in which the growth is of 
an anaplastic type and there is early and widespread glandular 
involvement, distant irradiation is the method of choice 

Operation — Operation may be purely local, or may combine the 
attack on the lip with the treatment of the glandular areas The 
diathermy knife should not be used, as it is apt to lead to failure of 
primary union Local operation is the correct treatment for small 
lesions in which the diagnosis is uncertain As an alternative to 
interstitial irradiation in typical cases, it is entirely justifiable and a 
surgeon who is not working constantly with radium will probably 
attain better results with the knife 

The old fashioned " V ’-shaped incision is theoretically unsound 
but, owing to the comparatively benign nature of the growth, it is 
generally successful in sm'tll growths An alternative method is to 
make the incisions on cither side of the growth diverge from one 
another for the first 2 or 8 cm , and then converge again below for 
convenience in closure (Fig 781a) In both these methods the 
whole thickness of the lip is removed, and luemorrhage mav be 
temporarily controlled by the fingers of an assistant compressing 
the coronary vessels A margin of 0 75 cm on either side of the 
obvious limits of the growth on the red margin of the lip should be 
allowed In some cases direct closure of the defect by accurate 
suture of the skin and mucosa gives a sufficiently good result It is 
often advisable to make use of one or two tension stitches tied over 
pieces of rubber tubing, and operations which involve much loss of 
tissue generally require some sort of plastic repair Many operations 
have been devised and described to sene the purpose Lateral 
incisions extending either straight outwards, or outwards and down- 
wards from the apex of the " V, ’ or from the lateral extremities of the 
diamond left by the priman excision, release tension enough to allow 
the cut edges to be united, but the narrowing of the mouth may 
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produce an ugly pouting deformity of the upper lip (Fig 781b) This 
deformity may be relieved by using Nelaton’s method which is 
sufficiently indicated ra Fig 781c 

Most surgeons at the present day consider that it is wrong to 
combine immediate plastic repair with any primary operation which 
involves considerable loss of tissue In operations for malignant 
disease excision of an adequate margin of apparently normal tissue 
is the prrmary consideration and it is well that the surgeon s mind 
should not be distracted from this by the necessity for considering 
means of repair Furthermore recurrence of growth in a wound 
which has been repaired at the expense of the surrounding tissues is 
very difficult to treat and from this point of view also it is better to 



delay plastic repair until sufficient time has elapsed to show that the 
excision has been sufficiently radical In some cases it will be found 
that even after a very extensive excision the patient suffers so little 
disrnmfnrt that he prefers not to submit to any further operation 
Fig 732 shows the end result ten years after the operation of excision 
for an epithelioma involving practicalh the w hole of one side of the Up 
The patient did not wish to submit to any further operation and he is 
comfortable and free from symptoms 

Recurrence of growth between the primary lesion and the ghnduhr 
areas is uncommon and it is generally better not to attempt operation® 
combining the treatment of the two However, such operations 
not carry the same mortality m the lip as thev do m the tongue 
if it is thought desirable the lower end of the wound left by 
primary excision may be extended into the submaxillarv tnan 
as to make it possible to remove the tissues of the subir 
triangle and the growth together with the strip of deep fisc " 
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them If this is done, it in better not to incise the mucous membrane 
of the lip until the end of the operation, so as to avoid the possibihtv 
of contaminating the tissues of the neck with septic material from the 
mouth The case shown in ^ig 732 was treated bv this method as 
there was very little normal tissue between the growth and an infected 
submaxillar v gland 

If it is decided not to e’tci^e the glands in continuity with the 
pnmarv growth, their treatment still remains a ven important 
consideration The surgeon must not allow himself to be deceived 
b\ the fact that very many cases of carcinoma of the lip remain 
permanently free from recurrence after treatment of the pnmarv 
growth alone The five-year cures are 25 to 30 per cent higher in 
-enes of cases m which the glands have been treated as if thev were 
infected, irrespective of whether they were palpable or not than in 
those in which the primary 
growth only' has been treated 
Tins does not necessarily' mcaU 
that a radical gland dissection 
must be undertaken in every 
case, but patients who cannot 
be kept under regular ob- 
servation should always be 
treated as if the glands were 
infected The question i5 
further discussed on p 1504 

Carcinoma of the floor of 
the mouth. — Growths which 
come under this heading are 
fairly constant in position and 
type They generally start 
in the region of the orifice of the submaxillary duct, and tend to 
spread laterally over the alveolus and upwards into the substance 
of the tongue, so that m many cases the tongue is dimpled over the 
growth when fullv protruded They have no verv marked tendency 
to widespread glandular involvement and, as Buthn noted many years 
ago, they arc much more amenable to treatment than their formidable 
appearance would suggest ’Estimates o\ t'ne h\ e-year suTvrvuV* vary 
\er\ widely The correct figure is probablv about 40 per cent if a 
ver\ large senes of cases be taken, but there are several available 
records which show results much better than this 

Tor those practised in the use of radium, irradiation is preferable 
to operation m ordinary' cases, as it averts both operative mortality 
and subsequent deformity If the bone of the lower jaw is involved 
deeply enough to show X ray changes, the chances of cure are small 
in any case, but they are then certainly greater with operation than 
with irradiation provided a free removal of a large section of bone 
lb made 

Technique of irradiation —The technique here described has giv en 



Fig 73* —Large carcinoma excised in con 
tinuity with infected submaxillary glands No 
attempt at plastic repair Result ten years later 
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excellent immediate results in m> hands Since the description was 
" ntten tv, o of my cases cured of growths in the floor of the mouth 
have returned with spontaneous necrosis of the lower jaw one six 
and the other seven years after treatment There is no doubt that 
the use of irradiation m grow ths of low malignanc} such as carcinoma 
of the floor of the mouth exposes the patient to the risk of remote 
complications of this t>pe It is still too early to say whether this 
risk is great enough to suggest that operation is still in spite of its 
immediate mortality the safer form of treatment 
The region affected by the grow th is not easily accessible from the 
mouth unless the lower alveolus is much atrophied In other cases it 
is almost impossible to space needles accurate!} from within and it is 



Fig 733 — Appl cator for surface irradiation of right lower alveolus 
A applicato v curd (torn be fron The large compartment XX accommodates th tongue and the 1 ft 
lower a eons Rad um embeddedin thepo taon YY whi hliesover the grow h The unaHected p. «l 01 
he mou h are pro ected main y by the arrangement ol the appj atus which ensures that the) are kept a 
d ance Irom the radium B G ogival aspect Th chamber v, Such contains the tongue and the left low t 
alveo it. is lead lined Photo by Brit n S anfo d 

much better to insert them through the submaxillary triangle 
remembering that if there are extensions into the tongue and oxer 
the alveolus they are not accessible from below and must be treated 
separately 

The alveolar extension cannot be treated by the interstitial method 
without inserting needles directly into the bone Necrosis is almost 
certain if this is done so it is better to treat such extensions b} a 
preliminary surface irradiation on the following lines • 

The teeth in the neighbourhood of the grow th are extracted and a 
dental applicator is prepared w hich covers the floor of the mouth 
and the part of the alveolus involved (Fig 733) 

In the surface of the applicator which lies against the growth small 
radium needles are embedded allowing to 2 mgm of radium to 
each square centimetre The applicator is worn for b hours in the -•* 
over a period of seven da}s This dose is sufficient to arrest the 
superficial spread and a week or so later interstitial irradiation i» 
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carried out by inserting needles from below upwards irrtlie submaxillary 
triangle the dosage being about J of a mgm for 7 days for each cubic 
centimetre of tissue 

The whole of the tissues’ of the submaxillary triangle is irradiated 
the outermost row of needles being placed close to the inner side of 
the lower jaw Hieir position is controlled by a finger in the floor 
of the mouth during the insertion The risk of immediate necrosis 
of the jaw is not great but if needles with an extra screen of 0 1 to 
0 5 mm of platinum are available they ma\ be u*ed for insertion 
against the bone If the substance of the tongue is indurated or its 
surface is retracted when pro 
tmsion is attempted this is 
taken as evidence of upward 
extension of the growth and 
one or two additional needles 
are placed longitudinally on the 
side of the tongue (Tig 78 1 c) 

Tins technique irradiates not 
only the primary growth and 
its extensions but al'.o the. 
lymphatics of the submaxillary 
region It is \ ery suitable for 
cases which show no eudence 
of glandular metastases but it 
has the disadvantage that it 
impairs the nutrition of the 
tissues of the submaxilhry 
tnangle and makes them un 
suitable for subsequent opera 
tive procedures The glands 
under the stemomastoid may 
be dissected out at any time 
after the inflammatory reactioit 
lias subsided but if the opera 
tion is extended to the sub 
maxillary region there is senous 
danger of sloughing and delay cd healing 

The technique I adopt is to irradiate the primary growth and the 
submaxilhry region m the manner described and to leave the 
remaining glandular areas untreated The patient is kept under 
close observation and if there is reason to suspect at an\ later period 
that the glands are invaded a gland dissection is undertaken and is 
either made complete or limited to the anterior tnangle of the neck 
according to the condition of the submaxilhry tissues Cases winch 
show obvious metastases under the stemomastoid when they first 
present themselves for treatment are not suitable for the technique 
desenbed If the metastases have appeared quickly or if the\ 
advance rapidly under observation there is little hope of complete 


/ 
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Fig 734 — Interst tial irradiation of carcinoma 
of floor of mouth 

Tha needles AA are user ed through the the » 1> 

nax liar) tru *,!c just abo e il e hyoi 1 bone and r*oi«i 
d tret!) upwards The to ID use ted j 1 st 
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screen CC are two eed es nerr e 1 boruonu 
substance of the tongue where the growth ex ei 
on the h -oglos They sho Id be 3—1 tit 
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cure and it is better to treat them together w ith the primary grow th 
by distant irradiation with the radium bomb with a Mew to obtaining 
at least a good palliative result Operation is unlikely to succeed 
permanently in this type of case but ltNhould be tned if large 
numbers of radium needles and the facilities for using them are not 
av ailable 

If on the other hand metastases are widespread but of a slowly 
growing type there is a reasonable prospect of cure if a complete ghnd 
dissection is earned out and this operation becomes the primary 
consideration In these circumstances the tissues of the submaxilhr\ 
triangle must not be irradiated and if the primary growth is too large 
to be irradiated from the mouth it is better treated b\ operation 

Operation — Small grow ths may be excised from w ithm the mouth 
but the difficulties of access are considerable and the operation is 
unsatisfactory if the growth is close to the lower jaw and aho if it 
appears to infiltrate tissues below the submucosa For superficial 
freely movable ulcers diatherm\ may be used either for coagulation 
or for excision but the possibility of secondary hemorrhage and the 
difficulty of controlling it in this situation must not be forgotten 
The submaxillary duct is inevitably divided or injured but no steps 
need be taken to reconstitute the opening 

For larger growths the best means of approach is by median division 
of the jaw The preliminary steps may be earned out as detailed on 
p 15o9 and the growth approached from below and in front after 
dissection of the submental glands but without disturbing the tissues 
of the submaxillary tnangle If as often happens the grow th invoh e* 
the side of the tongue a wider exposure is necessary and it can only 
be obtained by clearing the submaxillary tnangle The lower end of 
the shin incision is turned posteriorly abore the hyoid and earned 
backw ards along the line of the postenor belly of the digastnc muscle 
Before dividing the jaw a flap consisting of shin subcutaneous tissue 
and platysma is turned up far enough to expose the facial vessels 
where they cross the lower border of the jaw and the lymph gland 
w hich lies on them at this point The vessels are then dn ided distal 
to the gland and the deep fascia incised along the low er border of the 
jaw as far forward as the mid line Returning to the postenor part 
of the w ound the facial i es«els are isolated and divided betw een the 
postenor belly of the digastnc muscle and the submaxillary gland 
The digastric muscle is divided postenorly and turned forward to- 
gether with the submaxillary gland as far as the postenor border of 
the mvlohyoid The hyoglossus is now exposed and the hypoglossal 
nerve may be defined and the lingual artery ligatured The capsule 
of the submaxillary gland and the digastnc tendon are freed from the 
hyoid bone and turned upwards on the mylohyoid The postenor 
part of the w ound is packed with gauze soaked in flavine and returning 
to the antenor part the margins of the grow th are defined and a 
decision is made as to whether it is necessary to remove anv part of 
the jaw The site of division is dictated by this decision and the jaw 
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is either divided just to one side of the middle line, after separation of 
the muscles from its inner aspect, or the involved segment is isolated 
by division on either side of it The mylohy oid is now divided betu een 
the jaw and the hyoid, the actual site of division being again dictated 
by the extent of the growth, and the posterior end of the growth is 
exposed by pulling the divided half of the jaw backwards on the 
affected side and freeing the mucosa from it The lingual nerve and 
the mucous membrane of the floor of the mouth are divided behind 
the growth, which is turned forward together with the deep part of the 
submaxillary gland, and the sublingual gland This leav es the grow tli 
attached by its inner border to the side of the tongue and owing to 
the characteristic mode of extension, it is often necessary to remove 
a portion of the tongue with it There is no objection to doing this, 
and it may actually be an advantage in the subsequent closure of the 
floor of the mouth 

Closure after this operation involves reconstruction of the mucous 
lining and as far as possible, of the musculature of the floor of the 
mouth The ease with which it is attained depends on the amount of 
tissue removed, but in most cases the mucosa of the tongue can be 
freed and drawn across to meet the lower jaw so that by suturing 
carefully from behind forwards, and apposing raw surface to raw 
surface, rather than edge to edge very fair results can be attained 

Tissues which are sewn together under tension inevitably break 
apart and, if there is difficulty in making the edges of the mucosa 
meet, tension stitches may be inserted through the substance of the 
tongue and carried round the low er jaw to be tied externally These 
stitches tend to become loose by cutting into the tongue in a few days 
but m the immediate post operative period they serve both to relieve 
the tension on the suture line and to prevent the tongue from dropping 
back into the pharynx, which it is apt to do as a result of the division 
of its anterior attachments 

The divided jaw is united with silver wire If it has been necessary 
to remove a portion of the whole thickness of the bone healing 
produces a deviation of the chin to the affected side Attempts maj 
be made to prevent this by dental appliances but they are not 
generally satisfacbacy , nod. it vs. better to allow healing to tike, place 
and to undertake subsequent plastic operation if necessary The skin 
flaps arc loosely united, and drainage is provided as far up as the 
reconstructed floor of the mouth 

Tins operation is designed not to encroach on the carotid sheath so 
as to leave the field open for subsequent dissection of the deep cervical 
glands at a separate operation 

Operations designed to remove the growth and clear the whole 
of the glandular areas at one sitting are unsound, because of their 
high primary mortality and the risk of severe sepsis It is technically 
somewhat easier to perform the operation on the glands before 
removing the primary growth, rather tlnn after, but the weighty 
objections to this order outweigh the technical advantages 
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Carcinoma of the lower alveolus Operation — Papillary growths 
are best approached from inside the mouth If necessary the cheek 
may be split as described on p 1558 The mucous membrane is first 
mcised a full half inch away from the margins of the growth so as to 
surround it completely Diathermy is helpful in this part of the 
operation as the absence of oozing which attends its use makes it 
easier to define the margins of the grow th The mucosa is dissected 
up towards the affected part of the alveolus and the operation is 
completed by removing a segment of the bone w ith a gouge or chisel 

Growths* of the infiltrating tv pe should be studied careful!) before 
operation as thev often extend more widely than their superficial 
appearance suggests Particular attention must be paid to expansion 
of the bod> of the jaw and to \ ra\ appearances These growths 
must be approached b) an external incision along the lower border 
of the jaw and the onl\ chance of success is an unhesitating sacrifice 
of as much bone as is necessary to leave a margin of half an inch or 
more from the obvious limits of infiltration Attempts at sparing 
the bone to avoid deformitv are certain to end in recurrence and the 
jaw must even be divided behind its angle if this appears necessary 
As ulceration i<= not a prominent feature of these growths sepsis is less 
formidable than in manv other mouth operations and it may be 
justifiable to insert a bone graft between the fragments of the jaw 
at the time of the primary excision It is not worth making this 
attempt unless it is possible to close the mucous membrane accurately 
over the graft and even so the graft is generalh absorbed sooner or 
later While it survives it performs a useful function m splinting 
the jaw while the surrounding soft parts heal The end results of 
removal of large segments of the jaw are not so bad as thev are 
commonly supposed to be even if regeneration fails completel) and 
in my view the chief function of a bone graft in the jaw is to act as 
an internal splint during healing Function is often surprising!) 
good as long as the graft survives and Fig 735A shows a case three 
weeks after excision of the whole of the right side of the bod) of the 
jaw 

The ultimate result of loss of one side of the bod\ of the jaw and 
complete failure of regeneration is shown in Fig 73oB This patient 
is leading a normal life and is able to eat solid foods 

Glandular invasion is not a prominent feature of the infiltrating 
t)pe of growth possibl) because it is so often fatal from other causes 
at a comparatively earl) stage Both in the infiltrating and the 
papillary tv pe treatment of the glandular areas is a separate problem 
and should be dealt with on the lines laid down .on p 1594 

Carcinoma of the upper jaw — Papillarv growths which are limited 
to the alveolar margin may be treated either by operation or irradia 
tion Owing to the spongv nature of the bone involved interstitial 
irradiation is not contra indicated as it is in the lower jaw and needles 
ma\ be inserted through holes bored in the alv eolar margin so as to 
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irradiate the growth on the principles which are applied to the soft 
tissues A few small spongy sequestra gcnenlh result but they do 
not influence the course of the recovery and are of no serious 
significance (Fig 736) 

Operation — Operation may equally well be employed in such 
cases For a small growth it is best to start by marking out the 
limits of the proposed excision with the diatherrm knife Mucous 
membrane incised jn this wa\ does not bleed and consequent^ mikes 
it easier to be sure that an adequate margin of normal tissue has been 
left The diathermy incision is earned down to the bone It is 
alwa\s wise to remote the part of the aheolus which lies beneath the 
growth and this is best done by dividing it with a sharp chi el The 
mucous membrane of the maxillary antrum is generallv exposed but 
if possible it is left intact and subsequentlv inspected to make sure it 
is not involved m the growth Cases which are suitable for this 
operation do not require removal of the bone of the hard palite If 
this is involved the, whole excision must be planned on more generous 
lines 

The immediate results are verv satisfactorv when performed on 
suitable cases Sepsis is not marked and the raw surface epithehali/es 
rapidly so that in a few weeks a dental apparatus can be fitted to 
cover the defect The most usual cause of disappointment is failure 
to realize the extent of the growth so that an apparently successful 
local excision is followed by recurrence before healing is complete 
The ly mphatic drainage of this area is mamly m a posterior direction 
in accordance with the vascular supply and it is generally in the 
posterior part of the wound that recurrences originate It is therefore 
essential for the surgeon to assure himself as far as possible that the 
growth really is a limited one before he plans and undertakes a 
limited operetion 

Extensive growths of the upper jaw — There are three type of 
extensive growth in the upper jaw and each has its own appropriate 
treatment 

(i) Growths which tend to spread widely and deeply with comparatively 
little ulceration —This is the tvpe m which the extent of the growtli is 
inferred bv the presence of such signs as pam of tngeminal distribution 
and ophthalmoplegia rather than by direct physical signs These 
cases are quite unsuitable for operation Like many other growths 
which extend beneath the mucous membrane without ulceration the\ 
are highlv radiosensitive and mav be greatly improved by irradiation 
During the period of improvement which may last a \ear or two 
pain and paralysis may disappear entireh and the local condition 
return to normal These growths have many points in common 
with the lympho epithelioma of the posterior third of the tongue and 
like them they hav e so strong a tendenev to ultimate uncontrollable 
metastasis that five v ear cures are uncommon 

Interstitial irradiation should not be used in this ty pc of ca. e if bwa 
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irradiation is available The complicated anatomical structure of the 
part and the irregular extension of the growth .among the bones at 
the base of the skull make it very difficult to distribute needles evenly , 
and it is possible that the introduction of infection which is inseparable 
from numerous needle punctures reduces the radio sensitivitv of the 
grow th Teleradium is probably more suitable than X ray therapy 

( 2 ) Ulcerating growths which have not extended beyond the limits of the 
upper jaw — -The classical operation of excision of the upper jaw, 
modified to suit the requirements of each particular case, is very 
satisfactory in these circumstances Considering the extent of the 
operation, shock is remarkablv slight Drainage is necessardv free 
from the beginning, so that severe sepsis is rare, 
and neither coughing nor swallowing are inter- 
fered with enough to predispose to pul mo nan 
complications By suitable modifications of the 
classical operation a very good facial contour 
ma\ be preserved and provided the cases arc 
carefully chosen, this is one of the most satis- 
factorv of the major operations in the buccal 
ca\ ity 

Steps or the OprRvriox 

Preliminary ligature of the external carotid 
artery is an advantage If this is not done 
bleeding may be ven free and although it is 
not often enough to endanger life it is sufficient 
to obscure the operative field and lead to diffi- 
culty in adhering to the original plan of the 
operation Accordingly it is generallv better 
to reverse the u'Utal order of procedure and to 
complete the dissection of the cervical glands 
together with ligature of the external carotid artery before operating 
on the primarv growth The main operation is undertaken about two 
weeks later 

The skin incision follows the classical lines by dividing the upper 
hp and folteKTttg- the boundaries of the nose so far as the inner 
Canthus At this point it is much better to adopt Trotter s modifica 
tion, and carry the incision through the conjunctiva just internal to 
the margin of the lower lid, rather than through the skin of the lower 
hd itself (I ig 787) This is easily done by carry ing the incision 
across the lower ey elid just lateral to the onficc of the lachrv mal duct 
and introducing one blade of a pair of scissors into the loo-e subcon- 
junctival tissue at this point it avoids the ugh deformity which is 
ItkeU to result from that interference with the lymphatic drainage 
of the lower hd which the classical operation produces Trom the 
outer canthus the incision is earned an inch or so downwards and 
outwards through the skin of the cheek, down to the bone, and a 
flap consisting of the whole thickness of the check is prepared As 



Fig 737 —Incision lor 
removal of the upper jaw 
(Trotter s modification) 
The Inn on follows the <U slot 
linos except that ah* gthe lower 
I I it Is c-irr si thro £hlhe ran 
juncma instead of the stun. 
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this flap is turned bach the mucous membrane of the gingiv o-buccal 
sulcus is cleanlj divided well awa> from the margin of the growth 

The subsequent steps of the operation depend on the extent and 
nature of the growth If there are signs, such as expansion of the jaw 
or infra orbital pain, which suggest wade involvement of the antrum, 
it is best to follow the classical procedure and to free the upper jaw 
intact b\ elevating the periosteum of the floor of the orbit and 
dividing m turn the malar, frontal and palatal attachments of the 
bone This leaves the maxilla attached postenorlv to the pterjgoid 
lamina? from which it should be gentlv separated b} a curved periosteal 
elevator introduced from behind on the outer side Attempts to seize 
the bone, and twist it out without dividing its posterior attachments 
usualh result m crushing the walls of the antrum if the} are invaded 
b) growth and involve the risk of implanting carcinoma cells m the 
raw tissues of the wound The maxiUar} nerve is usually drawn out 
with the jaw as it is separated, and should be divided far back 
Hiemorrhage is considerable for a few moments, whether or not the 
carotid arterj has been ligatured, and is best controlled bj plugging 
The skin incisions should be accuratel} sutured, as healing by first 
intention can generallv be obtained but the facial contour is marred 
bv the sagging of the tissues of the cheek and the consequent displace 
ment of the e> e Various methods hav e been suggested for ov ercoming 
this difficult} (such as the provision of a sling, fashioned from the 
temporal muscle, passing from without inwards beneath the periosteum 
of the orbit) but none of them are verv satisfactory , and patients on 
whom the classical operation has been performed gene rail} have to 
wear an eve shade In dealing with growths which do not invade the 
antrum videlv it is often possible to spare the upper bon} wall of the 
cavitv If this can be done, the cosmetic result greatlv improved 
and after provision of a suitable denture, there is httle vi&ible 
defonmt} 

When there is definite involvement of the orbit as shown by dis- 
placement of tlie eye and infra orbital anaesthesia, it is certain that no 
operation can be curative without sacrifice of the e}eball As soon 
as this is recognized an extension of the operation is possible which 
makes it much more hopeful The removal of the maxilla should 
then be combined with that of the malar bone and complete exentera 
tion of the orbit The operation is httle more serious than the classical 
excision of the upper jaw and its results, m suitable cases, are far better 
The resulting deformity is easily concealed by an ordinary e}eshade 

(3) Ulcerating growths which have spread beyond the limits of the upper 
jaw and are invading the cheek, the tissues in relation to the lower jaw, or 
the lateral wall of the pharynx — Growths of this type are not necessarily 
hopeless, as some of them belong to the superficial spreading group, 
and ma} be arrested if a sufficient margin of tissue be}ond their 
grow mg edge is treated They are not very suitable for operative 
removal, as adequate exposure of their various extensions is difficult 
to obtain by an} surgical operation save the most extensive Some 
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of them react well to irradiation Interstitial or teleradiation may be 
used and it is not possible to say which gives the larger proportion 
of cures 

Tor growths in which the limits of the extensions can be appreciated 
by sight and touch interstitial irradiation may be applied In such 
cases needles inserted horizontally on either side of the ascending 
ramus of the mandible may be used to inhibit thepostenor extensions 
while the main mass of the grow th is treated by smaller needles passing 
transversely through the upper alveolus h either the palate nor the 
tissues lying m front of the angle of the lower jaw are easy to irradiate 
by the interstitial method because of the small depth of tissue available 
to carry the needles but the difficulties can usually be overcome 
sufficiently to attain a reasonably uniform distribution Cases in 
which there is a great deal of destruction of bone are ultimately hope 
less and palliative results arc probably better with teleradium than 
with the interstitial method Cases with marked glandular involve 
ment which may equally well have invaded glands along the course 
of the external maxillary artery are likely to fail if treated by anv 
means w hich does not include this region 1 hus the field for interstitial 
irradiation in extensive grow ths of the upper jaw is limited to those 
which spreid superficially beyond the limits of the jaw but show no 
strong tendency to glandular involvement or destruction of bone 
Here as elsewhere success depends upon uniform distribution of 
radium and the av oidance of irregular dosage 

The only u ay to attain uniformity in this v ery complicated region 
is to plan the details of the irradiation separately in every case and 
to carry it out w ith all the care which would go to a major operation 
If this is done in suitable cases interstitial irradiation can give very 
excellent results at the expense of comparatively little discomfort to 
the patient TJscd indiscriminately and without attention to detatl 
its results are very bad 

Carcinoma of the cheek — Reference has already been made to the 
difficulty of distinguishing carcinoma from tuberculous ulceration m 
this region Carcinoma is very much more common but unless there 
is some very strong contra indication biopsv should ahvay s be done 
before the main treatment is commenced 

In early or moderately advanced cases of carcinoma of the cheek 
interstitial irradiation is easy to carry out and gives excellent results 
The ulcer generally starts in the neighbourhood of the orifice of the 
parotid duct and spreads evenlv from its centre producing a circular 
lesion While it is in this form a simple pallisadc arrangement of 
needles suffices to cause the disappearance of the lesion The needles 
should be placed deeply enough to he in the plane in which obvious 
infiltration of the tissues of the cheek ceases and if this is done there 
is no necessity to risk necrosis of the skin b\ inserting a second layer 
Teleradiation presents no advantage over the interstitial method 

Growths which start far back or those which have been neglected 
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long enough to spread on to the al\ eoli do not give the same good 
results with irradiation and are better treated by operation 

Operation — Localized grow ths m the cheek ma) be excised from 
within the mouth More extensive growths are better approached 
by an incision running backwards from the angle of the mouth The 
steps of the operation for excision require no special description but 
it is essential that the margin of apparently normal tissue behind 
the growth should be adequate Whatever method is used there is 
necessanlv a considerable sacrifice of mucous membrane and sometimes 
of skin Attempts at immediate plastic repair are often inadvisable 
for the reasons stated on p 1574 but it must be remembered that 
healing by granulation is certain to cause contracture and if no attempt 
is made to replace the lost epithelium the patient should be encouraged 
to use a wedge or a gag two or three times a day to prevent trismus 

Diathermy is apt to cau'-e necrosis of the skin and most surgeons m 
this country av oid it 

Norman Patterson has recently described a method of excision 
which has the advantage of permitting diathermy for the removal of 
the growth itself without involving the risk of necrosis He marks 
out a flap consisting of skin only by an incision commencing at the 
pinna and following the posterior and lower border of the mandible 
as far as the mid line This flap is turned upw ards far enough to 
allow complete exposure of the external aspect of the growth The 
facial vessels are then defined and excised from the point where the\ 
cross the mandible to that at which thev disappear into the base of 
the flap so as to preclude the possibilitv of a later secondarv 
hemorrhage If it is necessary in order to secure an adequate exposure 
of the growth a part of the masseter and the ramus of the jaw is 
removed Hav ing thus completed the exposure of the external surface 
of the growth Patterson gags open the mouth and excises the growth 
together with an adequate margin of normal tissue by diathermy 
working from inside the mouth The skin flap is then replaced and 
secured in position (Fig 738) 

This operation necessarily destroys the greater part of the parotid 
cfuct in most cases but according to Patterson no untou ard symptoms 
are likely to arise as a result 

The method makes no attempt at reconstituting the epithelial lining 
of the inner surface of the cheek and a wedge or gag must be used 
by the patient until healing is complete 

Carcinoma or the Tongue 

Yen wide divergences of opinion on the correct treatment for 
carcinoma of the tongue have existed for many years and the 
popularization of treatment bv irradiation has increased rather than 
diminished the perplexities The fact that a number of different 
treatments are m use indicates that no one of them is entirely satis 
factory and reference to the section of this article dealing with prognosis 
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will show how \crj fir we arc at present from a satisfactory solution 
of the problem The greatest measure of success uill be obtained by 
Ike surgeon a>ho familiarises himself Kith all ai ail able forms of treat 
moil and uses them discnminatingh according to the type and stage 
of the groxith xeith Inch he is dealing There ire min) cases to which 
several forms of treatment are applicable with equal prospects of 
success and in these the surgeon should choo e the method with 



Fig 738 — Norman Patterson s method for excis on of carcinoma of the cheek 
>9 slon (lap n irked 0 t S cnoin a ceuent pt n ratni x 1 part ol pp«a Ion t excis cm complied The 
/acral vessels have been removed betnem the nonthblc nn I toe b.isc 0! the if p and a picee of the e Igr of the 
u -tsseter has been removed The growth has been excised and th »k n n p Is rra ly (or repl. ce nt 
{hepnduttJ 6 perms on from The Bn k Journal of bn per,) 

which he i*» most familiar There ire others which should ilwivs he 
treated b) irradiation if it is available and still others in which operation 
js the method of choice 

The choice of radium or operation in the treatment of a localised 
pnmari growth has little influence on the survival rate provultd that 
both arc competentlv earned out In large growths the balance is. 
somewhat in favour of radium but the five vtar survivors are so few 
m either case that from this point of view there is not a great deal to 
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choose between the methods What is much more important is the 
question of palliative results The palliation of an incurable growth 
with radium is a more difficult technical feat than the cure of a localized 
one but it is a possibility A non radical operation is a disastrous 
event which leaves the patient worse off than he was before so where 
the means of irradiation and experience in its use are available it 
should generally be used in preference to a doubt full} radical operation 
Irradiation in these conditions requires the most careful thought as 
regards dosage and application and unless properly used it can cause 
quite os much damage as a non radical operation It undoubted!} 
gives much better results m experienced hands and the fault of 
inexperience is nearl} always excessive and irregular dosage If thi*» is 
avoided the lives of many advanced cases may be prolonged in 
comparative comfort for periods up to two or three years 

An exception to this rule is provided by cases which show m\ oh e 
ment of the dense bone of the lower jaw In these cases neither cures 
nor good palliative results are obtainable by irradiation and the only 
hope is to stake everything on the chances of a radical operative 
excision 

I propose in the following section to subdivide carcinoma of the 
tongue by a somewhat arbitrary classification which is partly clinical 
and partly pathological and to discuss separateh the treatment of 
each class of case In doing this it must never be forgotten that the 
problem of carcinoma of the tongue is inseparably connected with that 
of malignant invasion of the glands of the neck No treatment which 
neglects the glandular areas can be successful in any thing but a very 
small proportion of cases whatever the stage or form of the disease 
Having once realized this fact it is permissible to consider the treat 
ment of the primary growths first and that of the glands later The 
alternative which is combined treatment either by operation or 
irradiation has its place and must be considered among the other 
methods but in many cases the primary growth and the involved 
glands are separated by apparently normal tissue which forms an 
invaluable bamer between the septic cavity of the mouth and the 
tissue planes of the neck Experience has shown that the application 
of treatment m any form to this barrier does little to improve the 
ultimate results and with a few exceptions growths m the tongue 
which are clinicallv separable from the glandular areas should be 
treated by themselves in the first tnstanre 

(1) Localized growths confined to the mobile part of the tongue — 
Grow ths of this type may be treated either b\ excision or interstitial 
irradiation There is little or no difference in the late results, but 
irradiation properly performed with suitable needles gives a better 
functional result and ma\ leave the patient with a tongue practically 
indistinguishable from normal It must be recognized that even in 
what appears to be a successful result, there may be loss of taste and 
other discomforts 
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Excision — Sufficient exposure can usually be obtained through the 
mouth, but if necessary access may be made easier by dividing the 
cheek in the manner already described (p 155S) The extent of the 
growth must be estimated by palpation as well as inspection and, before 
commencing the excision, traction stitches should be inserted at 
intervals round the grow th and about a third of an inch from its margin 
Trotter has pointed out that if this precaution is.neglectcd and the 
excision is performed while the tongue is pulled out by traction stitches 
in front of the growth, the tissues posterior to it are stretched, and 
the margin of normal tissue behind the growth may be found on 
subsequent inspection to be inadequate 
The excision should be earned out so as to leave an even margin 
of one-half to three quarters of an inch of normal tissue in all directions 



Pig 739 — Excision of localized growth in anterior part ol tongue and repair of 
the resulting defect 


Operations such as hemiglosscctonn , in which the incision follows 
anatomical boundaries instead of being dictated by fhe extent of the 
growth, are unsound, as the lymphatics of the tongue anastomose 
very freely, and the spread of carcinoma is not confined to anv one 
direction 

Bleeding is not difficult to control and the lingual artery , w hich is 
the main source of anxiety can often be seen before it is divided, 
ly ing close to the under surface of the tongue, nearer to the fnenum 
than to the lateral 1 order If the operation is done with the knife or 
scissors there is a good prospect of primary union, provided the raw 
surfaces are brought carefully together and the mucosa hghtlv sutured 
Diathermy wounds much more often break down and may even result 
in secondary’ haemorrhage If the gap left by the excision is too large 
to be closed by direct suture, the tip of the tongue may be turned 
round and used to close the defect as shown in Tig 739 

Whitehead’s method — Tins operation has been used with much 
success m the past, and is suitable for growths which involve the 
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greater part of the tongue without encroaching on the jaw or the floor 
of the mouth, and for those in which local excision is contraindicated 
1 ecausc of widespread precanccrous changes in the rest of the tongue 

Whitehead operated with the patient sitting jn a rocking chair, under 
general anaesthesia which was allowed to become light in the later 
stages Under modern conditions it is probably better to use the 
recumbent position_with the head propped well forward, the phatynx 
being plugged and amestliesia being maintained cither b} means of a 
nasal intratracheal tube or through a tracheotomj . 

The mouth is held widely open bj an efficient gag, and the tongue 
is drawn out b} a traction stitch passed through its anterior part 
The whole operation is done with scissors The fnenum is divided 
first and then the mucous membrane where it is reflected from tlx 
tongue to the jaw and later the attachment of the anterior pillars 
of the fauces is severed This is a most important step in the opera- 
tion and should be carried out at an earl} stage as it facilitates the 
later stages Bleeding is considerable, but onl} spouting vessels need 
be picked up At this stage a large curved needle carrying a strong 
thread stitch maj be inserted m the midline between the tongue and 
the symph) sis menti and made to emerge just in front of the epiglottis 
Traction on this stitch delivers the tongue even further, and the 
epiglottis itself can be brought almost out of the mouth 

Removal of the tongue is now completed b} dividing the gemo- 
glossi and the muscles of the base of the tongue from before backwards 
The lingual arteries art ver> constant in position (see p 1580), and can 
usually be picked up with arter} forceps before the} arc divided 
Before completing removal of the tongue, a thread stitch should *bc 
inserted through the glosso epiglottidean folds This suture nja} lx 
left in place for 21 hours after operation in case it becomes neccssar} 
to use it as a tractor for the control of rcactionar} li'emorrh igt or 
post operative respiratory obstruction In the original operation, no 
attempt at closure of the mucous membrane was made If closure is 
thought desirable the gap in the anterior part of the floor of the mouth 
maj be sutured in a straight lmc in the sagittal plane and, if it has been 
found possible to spare a sufficient amount of the mucosa in front of 
the epiglottis., this can. be brought forward to cov cr the muscular stump 
of the tongue so that complete closure is obtained with a " T "-shaped 
scar 

Irradiation of localized growths — Interstitial irradiation of localized 
growths can be carried out satisfactory by any simple arrangement 
of needles which conforms in the amount and evenness of distribution 
with the principles stated on pp 1550-1554 

Telerachation is useful when it is desired to treat the primar} growth 
and the glandular areas in continuit} This necessity arises occasion- 
all} m small growths when the} are of highly anaplastic t}pe and 
have given rise to secondar} deposits which are disproportionate to 
the extent of the primar} lesion In this case the glands are usuall} 
unsuitable for operation, either because of their size or the rapidit} 
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of tlicir grow th, and it is better pohev to treat them and the primal} 
lesion together b\ teJeradiation The method is also sometimes used 
for old and feeble patients, but it is doubtful if the upset occasioned 
is an) less than it is with the interstitial method 

(2) Localized growths developing in a tongue affected by chronic 
superficial glossitis.- — Induration of the submucous tissue makes it 
difficult to be sure of the extent or e\ en of the presence of a carcinoma 
m many cases Tor the same reason it is difficult to assess progress 
after irradiation, and the surgeon may be long left in doubt as to 
whether the treatment has been successful or not Aloreover, the 
reaction to irradiation of growths m tongues affected b) chronic 
superficial glossitis is uncertain and it is best to treat this class of case 
by operation If there is an) special reason for avoiding operation, 
interstitial irradiation is justifiable, and may result in a cure 

Unless the whole tongue is removed primary union is difficult to 
obtain, even after excision with the knife but the scars left b) healing 
of unsuhired diathermy wounds are generally soft and pliable and 
diatherm) excision with a low current and no attempt at closure of the 
wound, is a useful method Whitehead s operation may be used when 
the condition of the tongue is such that it is unwise to lca\e any part 
of it 

(3) Growths of the anterior two-thirds of the tongue involving the 
floor of the mouth or the jaw. — These grow ths are really a later stage 
of Group I and, like them mav be treated with equal success b) 
operation or irradiation, provided that the treatment covers tiie whole 
of the affected tissue and an adequate margin bevond In late vases 
the balance is weighed hefty il) against operation by the fact that 
irradiation of the affected tissues is neither difficult nor immediately 
dangerous whereas excision involves a length) and complicated 
operation which necessarily throws open the tissues of the neck to 
infection from the mouth The onl) absolute indication for operation 
is involvement of the compact bone of the lower jaw Involvement 
of its mucous covering mav sometimes be cured bv irradiation but 
even with the strictest limitation of dosage the patient is not free 
from the nsk of necrosis for many ) ears after the treatment 

Any involvement of greater degree than this is not only incurable 
b) irradiation, but also extremely unlikely to give a good palliative 
result 

The decision in cases showing extensive bone involvement is not 
difficult Operation is the only chance of cure, or of reasonable pro- 
longation of life, and its risks, which are admittedly high, must be 
faced 

At the other end of the scale are the cases m which involvement is 
limited to the soft tissues of the floor of the mouth, and in which there 
is no direct ev idence of spread to the 1) mph glands of the neck Such 
cases arc eminently suitable for irradiation w ith or w ithout a subsequent 
gland dissection, while operation (which must involve division of the 
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jaw) is a measure of disproportionate severity In this connection it 
is worth noting that attachment to the lower jaw may be much greater 
in appearance than it is in reality and no growth should be written 
down as attached to the bone unless bimanual examination show’s 
that attachment is undoubtedly present 

The most difficult cases are those in which the growth m\ohcs 
the floor of the mouth and show’s evidence of direct spread to the 
tissues of the submaxillary triangle In such circumstances the onh 
operation which is of an) value is a combined attack on the glands of 
the neck and the primaiy growth a prolonged and complicated 
operation which carries a mortality of between 40 and 50 per cent * 
To hold out anj prosjiect of success this must be an en bloc removal 
of the affected part with the jaw and the contents of the submaxillar) 
triangle 

Irradiation is suitable for the buccal part of the grow th but m the 
great majority of cases it cannot be performed without affecting the 
tissues of the submaxillary triangle and so rendering them unsuitable 
for the radical operation which offers by far the best chance of 
eradicating glandular metastases In these circumstances no fixed 
rules can be laid down but the surgeon will find that he is best guided 
b) considering whether the case is one in which he is prepared to risk 
everything for a comparatively small chance of a permanent cure b) 
operation or whether he will serve the interests of the patient better 
by concentrating on the attainment of a reasonable palliative result 
by irradiation 

Cases which are doubtfully operable either as regards the primary 
growth or the glands are better treated by irradiation if it is available 
A few such cases are permanently cured and many more are kept altve 
and in comparative comfort for a limited period Operation should 
be reserved for those in which the primary growth can certainly be 
removed intact and the metastases although the) may be w idespread 
are still confined within the capsule of the glands In such circum 
stances the results of operation are a fair rew ard for its nsks 

For growths of the tongue which involve the floor or the mouth or 
the jaw, the available methods of approach are — 

(1) Horizontal division of the cheek 

(2) Median division of the jaw 

(3) Ivocher s lateral submandibular approach 

(4) Lateral division of the jaw by Langenbeck s method 

(1) Horizontal division of the cheek — This method which IS by far the 
best for mobile grow ths at the side of the tongue can also be adapted 
to cases which show extensive bone involvement and is v er) suitable 
for their removal when there is no demonstrable connection between 
the primary grow th and the glandular metastases The first stage of 
the operation consists of a preliminary tracheotom> and a radical 
dissection of the glands of the neck according to the technique 

•Morrow AiuusofStg 1937 tv 419 
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described on p 1784 The external carotid artery is ligatured during 
the gland dissection 

At the second operation, which is undertaken as soon as healing 
of the neck wound is complete, the cheek is split from the angle of the 
mouth to the posterior border of the masseter (p 1558), and the jaw, 
which can be exposed by turning down the lower flap, is divided in 
front of the growth By retracting the masseter and the parotid, 
the ramus of the jaw is exposed, and can be divided well behind the 
growth The posterior section can be earned as high as the neck of 
the jaw if necessary , and the isolated segment of the mandible, together 
with the affected part of the tongue and the tissues of the floor of the 
mouth connecting them, is removed An attempt is made to close 
the internal wound by bringing the remains of the tongue across to 
meet the mucosa of the cheek on the affected side and if necessary, 
tension is relie\ed by mattress sutures which are inserted through the 
tongue and passed so as to include the body of the lower jaw in their 
grip before being tied externally over rubber tubing The w ound in the 
cheek is repaired by the method described on p 1558 The operation 
necessarily leaves a marked deformity, but it is better not to attempt 
any reconstructive measures until healing has been complete for 
several months 

This operation is designed for advanced cases, and the primary 
consideration is adequate removal of the growth The second is 
prevention of serious infection by closure of the mucosa of the mouth 
and obliteration of dead spaces in which w ound discharges might collect 
If Healing takes place satisfactorily, and at the end of six months 
there is no sign of recurrence an attempt may be made to reconstruct 
the jaw by mserting'a bone graft Even without plastic repair some 
prftients attain very tolerable function and appearance 

(2) Median division of the jaw — Syme’s method — This operation is 
most suitable for cases m which the growth has spread in the floor 
of the mouth without invading the compact bone of the lower jaw, 
and as it does not interfere greatly with swallowing, and the tissue 
planes of the neck are not widely opened up to infection from the 
mouth, the mortality is comparatively low If it is thought that 
the excision will have to be extended posteriorly on the lateral wall 
of the pharynx, preliminary ligature of the external carotid is advis- 
able , in other circumstances it is unnecessary 

The preliminar\ steps of the operation are described on p 1559 
After division of the jaw in the midline, its two halves are drawn 
apart by sharp hooks or strong thread ligatures If there is obvious 
involvement of the submental glands, they must be excised m continuity' 
with the growth, otherwise the fatty submental tissue is removed 
and the my lohy oid divided in the middle line The mucous membrane 
to the outer side of the growth is divided from before backwards and, 
as the halves of the jaw are still further separated, the lingual and 
hypoglossal nerves come into view , after division of the hyoglossus, 
the lingual artery is exposed and ligatured The posterior margin of 
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the growth is now examined and if necessarj the mucous membrane 
on the outer side of the tonsil is divided so that the tonsil and part of 
the lateral wall of the pharj nx can be displaced raw ards in contmuitv 
with the grow th The soft palate is sometimes in\ oh ed b\ an extension 
along the antenor pillar and if necessar\ a part of it maj be removed 
The lateral wall of the pharjnx is now divided behind the growth and 
the operation completed b\ severing the muscles of the tongue from 
below upwards and inwards towards the dorsum 
The extent to which the wound can be closed depends on the posterior 
extension of the growth It is not possible to cov er m defects left bv 



Fig 740 — Late result after ten years of 
excision of the tongue by Sjrme s method 
A radical gland dissect on was also per 
formed The depression under the ch n 
was caused by the extract on of a seques 
trum from the nudline of the jaw 


remov al of portions of the lateral 
wall of the phar) nx but if the 
ulcer does not extend on to the 
tonsillar bed the floor of the 
mouth can usiiallv be closed b\ 
careful stitching from behind 
forwards as the halves of the 
jaw are allowed to fall together 
The rest of the wound is closed 
m the manner described on p 
15G0 but if there is an) doubt 
of the efficiencv of repair of the 
mucosa ample provision for 
drainage must be made (Tig 
740) 

Kocher used a modification of 
this operation m which he 
divided thd jaw to one side of 
the mid line without freeing the 
soft parts from its posterior 
surface This brings the plane 
of separation directly to the 
outer side of the gemoh) old and 
the separation of the growth 
from its lateral attachments is 


utVfttrvtd V\ i&svtmng toA tongas. to tot sciwisvle. togeto&t w.'.tb. 


the corresponding half of the jaw 

Kocher s method — The operation more usually associated with 
Kocher s name is that of excision of the tongue from beneath the jaw 
after dissection of the submaxillar} triangle The earlv steps of the 
operation are identical with those described on p 15G3 as high lateral 
pharvngotomv The operation has a high mortality and offers no 
special advantages in the treatment of growths on the lateral border 
of the tongue unless there is direct continuitv between the primarv 
growth and infected submaxillar) glands without involvement of the 
jaw In these circumstances Kocher s method mav be tried The 
chief danger of the operation is sepsis and it is better not to attempt 
pnmarv closure of the vv ound 
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Lateral division of the jaw by Langenbeck’s method — -Tills Operation 
lias been described on p 15G1 It has mam objections, and its apphea 
tion should be restneted to the cases in 'which in\ olvemtnt of the 
jaw and deep penetration of the tissues of the submaxillary triangle 
make it inevitable 

Sulphonamide — In all the operations it is wise to dust raw 
surfaces with sulphanilamide powder, and when the tissue planes of 
the neck are opened tip the\ should be treated with sulphonamide 
before closure 

Irradiation — Both interstitial and teieradiation have their uses 
in growths on the lateral border of the tongue 1 he interstitial method 
is preferable for growths in which the glands of the neck are either 
not enlarged, or are at a stage of involvement in which a radical 
dissection is likely to be successful The object of the surgeon should 
be to secure the disappearance of the ulcer without impairing the 
nutrition of the tissues of the neck sufficiently to interfere with their 
reaction to the subsequent gland dissection This object is much more 
easily attained if the needles are inserted from within the mouth rather 
than through the submaxillary triangle and it is fortunate that the 
lateral part of the tongue and the floor of the mouth are sufficiently 
accessible to allow a uniform distribution 

Large growths which extend bock on the lateral w all of the phary n\ 
can seldom be propeily exposed through the mouth, and never if 
marked trismus is present In dealing with a case of this sort in which 
the glandular metastases are suitable for subsequent dissection it is 
best to split the cheek and to use the increased access thus provided 
to ensure the accurate distribution of needles The wound in the 
cheek is remote from the irradiated area, and its healing is not inter- 
fered with by the action of the radium Such cases inv ariably require 
a preliminary tracheotomy 

The distribution of needles must be varied to suit individual cases 
In a typical case, the free lateral border of the tongue is best irradiated 
by needles 8 to 6 cm long, placed horizontally and extending antero 
posteriorly from 3 cm in front of the growth to the mucous membrane 
of the dorsum of the tongue behind The floor of the mouth may be 
similarly treated or short needles of 1 to 11 cm length mav be inserted 
vertically m a plane parallel with the jaw Extension towards the 
middle line of the tongue should be treated by a row of vertical needles 
‘about 2 cm in length just beyond the visible margin of the growth 

Posterior extensions on the lateral wall of the pharynx can be- dealt 
with by needles inserted horizontally between the muco=a and the 
ramus of the jaw, or through the anterior pillar of the fauces and the 
tonsillar bed All these needles must be stitched in, and they must 
enter through normal mucous membrane as the tissues of the growth 
itself are much too friable to hold them in place for the requisite 7 or 
bdays (Tig 725, p 1553) 

Teieradiation should not be used for the primary growth when 
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the gland* of the neck are to be directed at a later stage For cases 
which show metastases that are inoperable b) reason of thur fiuty or 
their wide distribution, teleradiation is the method of choice, and 
although the results for prolonged survival are disappointing, manv 
excellent palliative results are obtained Growths in the lateral border 
of the tongue which metastasize widely are occasional!} of the lympho- 
epitheliomatous type, which is commoner in the posterior third, and 
reacts much more rapidly and certainl} to irradiation Metastases of 
the common type of well differentiated growth are verj seldom cured, 
but are often much improved Teleradiation is the best method for 
cases of this sort, as it allows simultaneous treatment of the primarv 
growth and the glandular metastases without the introduction of 
sepsis, but where large quantities of radium, and the necessity 
experience in their use, are not available, interstitial irradiation should 
be used 

Growths of the posterior third of the tongue. — Manv of these growths 
are ljmpho epithehomata No growth recognized as belonging to this 
group should ever be submitted to operation as an} form of mass- 
irradiation will ensure disappearance of both primary growth and 
metastases Distant irradiation with the radium bomb is probabty 
the most efficient means of attack, but deep X ra} therap} is verv 
nearly as good In the absence of either of these, both primary grow th 
and glands should be treated by interstitial irradiation 

Unfortunatelv man} of these tumours recur in parts of the bod} 
remote from the pnmaty lesion, so the five-\ ear surviv al rate is not 
high The site of the pnmaiy growth and that of the immediate 
metastases often remain free from recurrence until the end, and at 
the time when these patients die it ma} be impossible to say from 
examination where the pnmaty lesion la} 

Squamous carcinomata occur m the postenor third of the tongue, 
although the} are rarer than the 1} mpho epithehomata The} are 
generall} recognizable clinical!} b} their earlier ulceration and the 
hardness and fixity of their metastases For them the general rule 
holds good that if the pnmaty growth and the metastases qrc not 
ofev.OTl} cowafiatoi thaw trewtraawt stwwVi bt effiosufesad sapajEwteLs 
Interstitial irradiation for the pnmaty growth and dissection of the 
affected glands is the best treatment 

Preliminary tracheotom} should be carefulty considered before the 
irradiation is earned out, remembering that insertion of needles m the 
postenor third of the tongue raaj produce ced^ma round the upper 
opening of the tatynx, either immediate!} , or after the lapse of several 
dajs 

The technique of irradiation is not difficult provided that the surgeon 
bears in mind the shape and dimensions of the tongue The tongue 
is drawn out of the widely open mouth (there is, as a rule, no tnsmus) 
and the palpable margins of the growth determined Needles from 
2 to 4 cm in length are required, and are best inserted from above 
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downwards and stitched into place as shown in 1'ig 724, p 1552 
With one finger m the mouth and the other in the hyoid region, it 
is not difficult to estimate the thickness and extent of the tissue to 
be irradiated In a ty ptcal case the anterior row of needle punctures 
should be convex forwards in conformity with the shape of the hy old 
bone and as a rule only two or three more are required in the thick 
median part of the tongue behind these 

If there is difficulty in inserting the posterior needles from the mouth, 
they may, without prejudicing the subsequent gland dissection be 
inserted through the skm of the neck m the hy oid region while their 
direction and position in relation to the growth is controlled by a 
finger in the mouth 

Many growths of the posterior third affect the glands on both sides 
of the neck and, if there is doubt of the patient s ability to stand a 
bilateral dissection or if the glands are so advanced as to put in question 
the possibility of a radical remo\al teleradiation «hould be used m 
place of the interstitial method The base of the tongue is rather 
better situated for this form of treatment than the lateral border and 
although \ery few cures will be obtained in cases with squamous 
growth m the glands good palliatn e results may be expected 

Operation — The value of operation is more questionable in the 
posterior third of the tongue than anywhere else in the mouth It 
has already been stated that lympho epitheliomatous grow ths are 
totally unsuited to operative methods Of the squamous growths 
there is a small group winch are accessible by Trotters method of 
median division of the jaw and tongue For grow ths w hich are limited 
to the centre of the base of the tongue in the epiglottic region, this 
method gives an excellent exposure and allows excision with an 
adequate margin without undue risk of sepsis The preliminary steps 
of the operation are described on p 15G2 When the median incision 
comes within range of the growth excision is begun by cutting out- 
wards on either side “ As soon as the growth has been separated 
from the tongue it can be drawn upwards into the wound the aryepi 
glottic folds divided, and a horizontal cut made across the epiglottis 
just above the vocal cords The growth is now free from everything 
but the body of the hyoid bone, and all that remains is to disarticulate 
the latter from the great cornu on each side Neither of the lingual 
artenes is as a rule seen or divided The large gap left bv removal 
of the grow th is closed by sutures which draw the parts together in the 
mid line This manoeuvre is rendered easier by the absence of the 
body of the hy old bone The tw o hah es of the tongue are then stitched 
along the dorsal and ventral surfaces and, after uniting the separated 
halves of the jaw, the lip is repaired and drainage established in the 
submental region ” (Trotter ) 

This operation is relatively free from septic complications and does 
not interfere with a subsequent gland dissection Lven m cases which 
are unlikely, from the presence of metastases, to provide a permanent 
succtss the operation is justifiable as it gives a good palliative result 
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without undue risk Unfortunateh , it is not applicable to growths 
which affect the lateral part of the base of the tongue In this cjsl 
the only a\ ailable operations arc hteril division of the jaw combined 
with a partial or complete dissection of the deep cervical glands (six 
p 1501), or a high literal pharyngotomv Both are operations of 
great severity and carry a high mortality in patients who are alreuly 
debilitated as a result of the presence of a grow th 

Tiie Postoperative Period 

Immediate shock. — This complication is often encountered after 
e\ tensive operations in the mouth and neck, but seldom after irradia- 
tion It occurs much less in patients whose general condition before 
operation is good and its incidence may be diminished by paying 
qareful attention to preliminary' treatment Adequate nourishment 
in the pre operative period is essential and, if the patient is unable to 
swallow in comfort gastrostom\ should be done Physical and mental 
comfort are most important, and no patient should be operated on 
until he has had time to settle comforfablv m his surroundings 

During the operation gentleness m manipulation is more important 
than speed provided the anasthesia is satisfacton If, on the other 
hand breathing is difficult and the patient is persistently cyanbsed, 
every effort must be made to reduce the duration The relation 
between shock and sepsis is an interesting one It w ill often be found 
that the patient who suffers severely from shock is the one who 
ultimately develops signs of well marked sepsis, and it is possible that 
the release of organisms into the blood stream .at the time of operation 
provokes or at least mere uses the shock in many case's The dangers 
of shock itself are onh immediate, but patients who have suffered 
from it are more liable to later complications than those who have not 

Sepsis. — Sepsis is a cause of anxietv in all buccal operations, and, 
when it is necessary to open up the planes of the neck to infection 
from the mouth it is a frequent cause of death Its avoidance* is 
partly a matter of preliminary treatment, and partly of faultless 
operative technique but however careful the surgeon i> sepsis of some 
degree is very common It becomes a serious complication when it 
spreads bey ond the neck or when it provokes a secondary' hamorrhage 
Both these complications are less likely’ if free drainage is provided, 
and accordingly' no neck wound should be tightly sutured if infection 
is anticipated 

The dangers of spreading sepsis can now be much diminished by the 
use of sulphonamides 

Pulmonary complications. — Together with sepsis pulmonary tom 
plications account for practically' the whole of the mortality after 
operations on the tongue and mouth They are less frequent after 
interstitial irradiation, but by no means negligible Much may he 
done to prevent them by the exercise of pare and forethought in 
the pre-operative period, and during the operation the avoidance 
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of the inhalation of discharges from the growth is of the greatest 
importance In spite of the exercise of every care and precaution, 
the pulmonary morbidity and mortality remain very high m this class 
of case 

Local care of the wound. —External wounds in the neck should not 
be covered with bulky dressings, which are apt to become sodden with 
decomposing discharges They should be kept as dry as possible and 
co\ered with a light dressing which is frequently changed if there is 
any suggestion of sepsis 

The wound of the mucous membrane is usually more or less in- 
accessible, and obscured by oedema It is best treated by frequent 
syringing which the patient can soon be taught to do for himself by 
holding the head forward over a basin while he directs a stream of 
lotion o\ er the w ound from a Higginson s svringe Mopping the 
wound does not do much good except for the rcmo\al of decomposing 
blood clot, and later on of sloughs If gau7e plugs ha\e been used, 
they should be removed within the first few days If this is not done 
they' may set into a mass so hard and impervious to pus that it is 
forced to spread m less fax ourable directions 

Feeding. — It is of the greatest importance to ensure that patients 
m the post operatixe period are properh fed Many of them are old 
and haxe little reserxe of strength, and if even feed is an ordeal to 
be dreaded the intake xen soon become^ limited and the patient 
rapidly begins to lose strength and heart The xalue of gastrostom\ 
from this point of viexx can hardlx be o\er estimated, but this operation 
is onl\ required when the growth is extensixe and so situated that its 
removal interferes with comfortable swallowing The difficulties in 
swallowing after the removal of smaller growths can be overcome by 
the use of a feeding cup to the spout of winch a rubber tube lias been 
attached, so that fluids can be delivered directly into the upper part 
of the phary nx 

THE TREATMENT OF LOCAL RECURRENCES 

(1) After irradiation . — A distinction must be made 6etwecn 
recurrences m the centre of the treated area and its periphery A 
recurrence of growth m the centre of tissue which has been adequately 
treated means that there is little difference between the sensitivity 
of the growth and that of its surroundings, and that further irradiation 
is as likely to cause necrosis of the normal tissues as regression of the 
growth Thus, recurrences of this txpe may be treated b\ excision or 
diathermy , but nex er by irradiation Recurrences at the periphery 
of a treated area when the centre remains healed suggest that the 
original irradiation was too circumscribed, and that a portion of the 
extending edge has been missed Such recurrences max be treated 
by irradiation with every expectation of their reacting m the same wax 
as the original growth 
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(2) After operation. — Recurrences in the mouth after operative 
removal of carcinomata are often difiicult to deal with b\ excision 
The amount of normal tissue which can be rcmo\cd with the recurrence 
stneth limited and, owing to the induration of the scar tissue, it is 
often very difficult to be sure how wide an excision is desirable Poxt- 
operatix e recurrences in the mouth are, therefore, generalh better dealt 
with b\ irradiation on the principles which Imc been described for 
pnmarv growths In the neck, where the operator is less restricted 
in the extent of normal tissue which he can excise, irradiation presents 
no advantages over operation, unless essential structures which cannot 
he removed are involved 

^separate Treatment or Glandular Arfas 
In those cases in which the glands of the neck are involved and it 
is decided to treat them separately from the pnmarv growth, opiratum 
remains the most efficient method, provided that the growth is of a 
well differentiated type and has not extended bevond the capsule of 
the glands To be successful, operation must be very thorough, and 
in nearlv all cases it is best to perform a complete block dissection, 
removing both the stemomastoid and the contents of the submaxillan 
triangle though in a few cases of carcinoma of the lip a more limited 
bilateral operation is justifiable Gland dissection is best performed 
after the primary lesion has been treated, but in cases requiring 
prclutjtnarv control of the circulation this order must be reversed 
Cases in which the clinical characteristics or microscopic appearances 
of the primarv growth have shown it to be of the undifferentiated or 
lvmpho epitheliomatous type, arc unsuitable for operation and should 
be treated b\ telcradiation or deep X-ray thcrapv Even m squamous 
grow ths, the results of non-radteal operations arc disastrous Metastases 
which have appeared verv rapidlv, or which are disproportionate 
in extent to the primar\ lesion, are very seldom curable b\ dissection 
and should if possible, le treated b\ telcradiation which although 
it provides few cures, docs at least avoid diffuse recurrence m the 
tissues of the neck Extensive secondare* deposits which are fixed to 
the great vessels or to the prevertebral fascia are also unsuitable for 
evpx.wAvxftTCTOiwxwl , telwaAviAww Vs Uv. w/jxA aivVxhla teea.tw.ewt., beet 
is only palliative 

When there is no palpable enlargement of the glands the correct 
treatment depends on the si/e and the extent of the primary lesion 
There is no doubt that growths occur in all parts of the mouth which 
have little tendenev to spread to the glands of the neck, but there Js 
at present no means of distinguishing them with ccrtamtv from the 
others The situation of the growth is more helpful than anv other 
single characteristic When it is in the tongue, operation should l e 
advised m all cases and, if the growth approaches within a centinuin 
of the middle lint, bilateral dissection m two stages increases the 
chance of success 

For growths m other situations the position is different Many 
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patients with small epitheliomas of the lip and no obvious enlargement 
of the glands remain permanently well if the primary lesion only is 
treated and, provided that the patient can be kept under regular and 
frequent observation, it is justifiable to leave the glandular areas 
untreated A few cases of carcinoma of the lip treated on these lines 
develop metastases but, provided that they are e\amined at intervals 
of not more than three months the chances of cure are probably not 
materially affected by the delay A larger proportion do not develop 
metastases and these are spared the danger and discomfort of an 
unnecessary gland dissection 

Growths of the cheek and the floor of the mouth or the mucous 
membrane of the alveoli have less tendency to glandular metastasis 
than the tongue and more than the lip and in them dissection should 
be undertaken in all cases in which the pnmarv growth is extensive 
or of long standing 

When the primary lesion affects the bone of either jaw the prospect 
of local recurrence is so high that it is better to wait six months or so 
after treating the primary lesion and to perform a gland dissection 
only if there is a reasonable prospect of freedom from local recurrence 

Prophylactic irradiation of glandular areas which show no clinical 
evidence of involvement is of very doubtful value and I have com 
pletely abandoned it Growths in all situations may give rise to 
some glandular enlargement as a result of sepsis, and glands which 
are palpable but not obviously carcinomatous ore ahvavs a source of 
anxiety I attach little significance to palpability as an indication 
of the likelihood of invasion as long as the ulcer of a primary growth 
is present If such glands persist after the primarv growth has been 
cured it is better to assume that they are infiltrated with carcinoma 
and to treat them accordingly 

Prognosis or Carcinoma or the Mouth and Tongue 

The outlook in these cases depends on the type of growth and the 
tendency to metastases, as well as the stage of advancement at the 
time when the patient first seeks advice The most reliable indication 
is the site and by considering this in conjunction with the clinical 
characteristics and the presence or absence o't obviously infected 
glands, a reasonably' accurate estimate can be made of the chances 
of cure A short history is by’ no means ahvats a favourable point 
in the prognosis, as patients suffering from rapidly growing and highly 
malignant lesions come for treatment earlier than those with more 
chrome types of growth Lesions which are infiltrating and non- 
ulcerating can generally be kept in check for y ears by irradiation but* 
they practically always lead ultimately to death An ulcerating 
growth which is mobile has a better prognosis than a similar one in 
which induration is present in the surrounding tissues 

Estimation of prognosis by the microscopic structure of the primary 
growth is helpful up to a point for the surgeon knows that practically 
all higlily anaplastic grow ths have metastasized to the glands by the 
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time the patient comes for treatment whereas if the growth ia well 
differentiated and localized there is a good chance that the glanda are 
not involved 

Direct evidence of glandular involvement whatever maj be the 
site and structure of the pnmarv growth reduces the chancea of a 
five 3 ear cure b\ at least 50 per cent and if the pnmarv growth is 
small and of recent appearance the presence of invaded glanda means 
that the case is practically hopeless Age has no great influence on 
prognosis but on the whole growths occurring in joung people are 
more malignant than those which appear m later life 

Prognosis according to the site of the primary growth — The 
tongue — An unselected senes of cases of carcinoma of the tongue 
treated b\ an\ efficient method ma\ be expected to show a five vear 
survival rate of about 20 per cent B\ eliminating advanced cases 
this figure maj be improved to some extent but Buthn s 42 per cent 
of five vear cures has never been surpassed and this mav be taken as 
about the highest percentage attainable bv ngid selection and 
energetic treatment A special point in estimating the prognosis m 
carcinoma of the tongue is the presence of svphihtic infection 
Carcinoma in a tongue which shows gross evidence of svphihtic 
infection is much more difficult to treat and carries a much worse 
prognosis than a similar lesion occurring in an otherwise normal 
tongue 

The lip — Carcinoma of the lip is a comparativ elv benign lesion and 
a senes of cases m which the glands are not obuoush involved at 
the time of treatment mav show a five} ear survival rate of 90 per 
cent or even more Cases with obviousl) involved glands show a 
survival rate of 30 per cent to 40 per cent five ^ ears after treatment 

The floor of the mouth — There are no available figures for large 
series of carcinomata m this situation The} are certaml} more 
favourable than growths of the tongue and less so than those of the 
lip A small senes of personal cases shows a five vear survival rate 
of 7 o per cent but the figure would probablv be considerablv lower 
m a larger senes 

The cheek — There is some difference of opinion regarding the 
malignanc} of these growths In mv expenence the} are com 
paratrvely benign and such figures as are available indicate that 
w hen the grow th is seen and treated m its earl} stages a fiv e } ear cure 
ma} be expected in vv ell ov er o0 per cent of cases Adv anced grow ths 
in this situation hav e a v er} bad prognosis 

Growths involving the jaws and alveoh — Several different t}pes of 
grow th occur in this situation arid the} are not sufficient!} classified 
m an} published figures to give much idea of the prognosis of am 
one type It is certain that growths tfhich infiltrate the lower jaw 
widel} are practicall} hopeless from the outset Those which extend 
widel} in and around the upper jaw can generall} be improved bv 
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irradiation, but feu of them sunue as long as five \ean> Localised 
papillary growths of the alveolus have a better prognosis provided 
thev have not destroved the bone widely, and in them the five rear 
survival rate is probably about the same as it is in carcinoma of the 
tongue 

DISEASES OF THE SALIVARY GLANDS 

A\ ATOMICAL AND Ph\ SIOLOGICAL CONSIDERATIONS 
The parotid gland. — The greater part of the parotid gland lies 
superficially on the ascending ramus of the mandible and between it 
and the mastoid process Abov e \t reaches to the zygoma and below 
it ends about the level of the angle of the jaw behind which it comes 
practically m contact with the posterior end of the submaxillary 
gland Its lower and posterior part overlaps the stemomastoid to a 
variable extent, and from its upper and anterior part a process runs 
forward across the masseter in company with the duct The deeper 
part of the gland is irregular in shape and passes inwards between the 
ascending ramus of the jaw and the mastoid process towards the lateral 
w all of the phary nx The glandular substance extends on either side 
of the styloid process and is in contact on its deep surface w ith the 
internal carotid artery and the jugular vein The external carotid 
artery traverses the substance of the gland and its two terminal 
branches are intimately related to it The large veins corresponding 
with the internal maxillary and superficial temporal arteries unite 
within the gland substance to form the posterior facial vein and a 
branch passes anteriorly in the substance of the gland to join the 
anterior facial vein There are numerous smaller veins in the gland 
substance, many of which are large enough to cause bleeding suflicient 
to embarrass the operator 

The facial nerve enters the posterior part of the gland after leav mg 
the stylomastoid foramen and divides into its branches of distribution 
posterior to the ramus of the mandible The branches nin in the 
superficial part of the gland and leave it at various points on its 
anterior margin The whole gland is enclosed and supported by a 
j ery firm impeldmg fibrous capsule 
The parotid duct runs from the upper anterior part of the gland 
across the superficial surface of the masseter muscle At the anterior 
border of the muscle it turns sharply mw ards and pierces the bucci 
nator and, after running obliquely between the muscle and the mucous 
membrane for a short distance, it opens into the mouth just opposite 
the second upper molar tooth The course of the duct is indicated on 
the surface of the cheek by a line running from the low er border of the 
incisura mtertragica to a point midway between the columella of the 
nose and the red margin of the lip 
At least one lymph gland lies within the capsule of the parotid in 
intimate association with the glandular substance 
The submaxillary gland.— The submaxillary gland occupies prac- 
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ticallj the whole of the submaxillary triangle of the neck, and overlaps 
its low er boundary by half an inch or more It consists of a superficial 
portion which is enclosed in a firm capsule and lies on the surface of the 
mylohyoid, and a deep portion which lies deep to this muscle on the 
h> oglossus and immediately beneath the mucous membrane of the floor 
of the mouth The duct accompanies the deep portion of the gland 
and opens on a small papilla just to one side of the fnenum lingua 
The facial artery is imbedded m the posterior part of the submaxillary, 
and must generally be sacrificed when the gland is removed A 
number of lymph glands belonging to the submaxillary group he 
within the capsule, and nodules of lymphatic tissue are sometimes 
found imbedded in the salivary tissue 

The relation of the lingual nerve to the submaxillary gland is of 
considerable importance It lies* on the surface of the hyoglossus, 
about J- m above the deep part of the gland, and runs roughly parallel 
with the duct The nerve is connected with the gland by the sub- 
maxillary gangbon, and when the parts are matted together by 
inflammatory adhesions, it is by no means easy to separate them 
Injuries of the lingual nerve have frequently occurred during excision 
of the gland and as division of the nerve leads to unilateral anaesthesia 
of the tongue it is a serious accident (^ee Fig 743, p 1603 ) 

The sublingual gland. — This small gland lies beneath the mucous 
membrane of the floor of the mouth between the fnenum lingiuc and 
the body of the mandible It delivers its secretion into the mouth 
by a large number of small ducts, some of which open along the plica 
sublingualis, while others are m close relation with or actually joined 
to the submaxillary duct 

Physiology. — The secretmg cells of the salivary glands are of two 
types, one producing a serous and the other a mucous fluid The 
secretion of the parotid gland is purely serous, and that of the sublingual 
purely mucous In the submaxillary gland alveoli of both sorts are 
found, and the secretion is mixed Probably as a result of this, stones 
or concretions composed of the solid constituents of saliva are found 
much more commonly in the submaxillary gland than in either of 
the others Parotid stones are seen occasionally, but sublingual stones 
are a rarity The results of disease or extirpation of the salivary 
glands also differ according to the nature of the secretion One or 
even both submaxillary glands can be removed without producing 
any symptoms, but if the secreting power of one parotid is interfered 
with by chronic inflammatory disease, or abolished by irradiation, 
the patient always complains of dryness of the mouth on that side 
Absence of parotid secretion on both sides constitutes a serious 
disability 

Internal secretion —The question, of the production of an internal 
secretion by these glands has recently been raised, but it does not 
appear that their function in this direction is of any real importance 
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Injuries wd Fistuue 

Wounds of the gland substance may discharge a little sah\a for a 
time, but they seldom fail to heal spontaneously, and no special treat- 
ment is required for them as a rule If they fail to heal scraping the 
granulating surface associated with them raaj be tried Fistula: of 
the gland substance which persist in spite of this treatment are best 
treated m the submaxillar} by excision of the gland and m the parotid 
bj arresting secretion b> external irradiation 
Wounds of the parotid duct should be directly sutured if they are 
seen at once, and the operation may well be successful even when 



Fig 741 -Diagram of operations for fistula of Stenson s duct 
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Oil It e Iclt sdoa needle c. rryl g 1 st ong s Ik thread was pawd through the fistula Into the mouth ■ (root 
©1 the nnsscier and used to draw th“ fine n bhertobe to the position sbonvi When a traek has been estab- 
lished the tube m «t be withdrawn into the tnouth by stages taking aliout n wrek «o complete the process 
Tl e external fi lull ma> then clow ,po 1 nroi sly or may requ re a pLast e intervent on 

there is complete transverse division Repair is aided by the intro 
duction of a fine tube such as a ureteric catheter and sutures should 
be introduced through the tissues surrounding the duct rather than 
the duct itself The shin wound should not be closed too tightly for 
fear of infection 

Internal fistulx of the parotid produce no symptoms and require 
no active treatment External fistulx are extremely trying to the 
patient, and an attempt should alwajs be made to cure them If the 
fistulous opening is not too far back the simplest method is to induce 
the formation of an internal fistula in the place of the external one 
This can be done by inserting a ligature of strong thread or wire so as 
to include a piece of tissue between the remaining part of the duct 
and the oral mucosa This ligatim is tightened that the included 
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tissue ultimately necroses and leaves a free communication between 
the duct and the mouth After the ligature has separated, the margins 
of the shin opening may be freshened, if necessary, and united so as to 
accelerate healing (Fig 741) 

The artificial track between the duct and the mouth should not 
pass through the masseter, and the operation may be inapplicable 
w hen the fistula lies very near the origin of the parotid duct Various 
plastic operations have been designed for use in these circumstances, 
but it is far simpler and more satisfactory to destroy the secreting 
cells of the gland by irradiation and leave the opening to heal 
spontaneously 

External fistula* of the submaxiliary gland are extremely rare 
They should be treated by excision of the gland Internal fistula; 
in the floor of the mouth result occasionally from ulceration of stones 
into the mouth from the duct or incisions for their remov al, but the\ 
cause no sy mptoms and do not require treatment 

Inflammatory Diseases 

Acute inflammation of the parotid gland was at one tune a much 
dreaded complication of abdominal operations Since the importance 
of frequent cleansing of the mouth has been understood, the complica- 
tion has become very rare, but is still occasionally seen It nearly 
always occurs in patients whose general condition is poor, and the 
prognosis is bad Post-operativ e parotitis nearly always leads to 
suppuration but the external signs of pus formation are late in 
appearing owing to the thickness of the parotid capsule 

Incision of parotid abscess. — If operation is delayed too long the 
abscess may burst through the lower end of the capsule and track 
beneath the stemomastoid- towards the mediastinum, with senous 
results, so that the surgeon is well advised not to wait for fluctuation 
before making an incision Transverse incisions which are often 
advised as a means of avoidmg damage to the facial nerve, do not give 
very satisfactory drainage, and it is better to incise the capsule 
vertically If the incision is made in the extreme posterior part, 
just in front of the lobe of the ear, and is not earned deeply' into the 
substance of the gland, there is no danger of injury to the nerve, but 
if pus is not found immediately' beneath the capsule the search for it 
should be pursued with sinus forceps 

Parotid abscesses which are incised by this method dram well 
and the resulting scar is hardly noticeable In some cases, instead 
of a localized abscess, there is a diffuse purulent infiltration of the 
gland In these circumstances the lower end of the incision is turned 
forward just below the jaw as far as the anterior border of the masseter 
and the flap of skin so demarcated is raised so as to expose practicalh 
the whole of the surface of the parotid Several transverse incisions 
are then made through the capsule m the line of the branches of the 
facial nerves, and the gland substance is opened up by sinus forceps 
(Fig 742) 
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It is worth noting that a subperiosteal abscess of the ascending 
ramus of the jaw gnes phy sical signs practicalh identical with those of 
parotid abscess, and if pus is not discos ered within the capsule a 
search should always be made deep to it at the level of the outer 
surface of the bone 

Sain ary calculi. — Calculi are rare m the parotid gland but are 
occasionally seen in the duct, where they are palpable from the mouth 
If they do not pass spontaneously, the orifice of the duct should bo 
enlarged by dilatation or incision Even if the calculus cannot be 
extracted at once after this procedure it nearly always passes 
spontaneously witlnn a few days 

A few cases of calculi m the substance of the parotid gland are on 
record and, in view of the 
difficulty of relieving this 
condition by surgical means, 
it is w ortli noting that Bsteh 
records* a case in which a 
patient suffering from bilat- 
eral multiple parotid calculi 
complicated by severe in- 
fection was completely rc 
hexed by the use of external 
irradiation 

Submaxillary calculi. — Sub 
maxillary calculi may occur 
in any part of the duct, or 
in the substance of the gland 
itself I hey may become 
impacted just behind the 
orifice of the duct, and if 
they cause ulceration of the 
mucous membrane in this 
situation, they are easily mistaken for carcinoma of the floor of the 
mouth A stone in this situation can he extracted w itfiout difficufty 
by making an incision in the mucous membrane over it the wound 
being left unsutured 

More commonly, stones are found farther back in the duct, in the 
region of the anterior molar or posterior prt molar tooth These 
stones should also be extracted through the mouth but, unless the 
operation is undertaken deliberately and in favourable surroundings, 
it may be very' difficult General an.xstliesia is preferable, as the 
cedema produced bj local infiltration may mike it difficult to locate 
the stone A stitch should 1 e inserted deeph behind the stone to 
prevent it from slipping backwards and, after locabzing the exact 
position, a longitudinal incision should be made m the line of the duct 



Fig 742 —The dotted lines show the positions 
in which the surface of the parotid gland may 
safely be incised for evacuation of pus or re- 
moval of innocent tumours The branches of 
{he facial nerve are shown as continuous lines 
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over the site of impaction This is most easily done with i dntherm\ 
needle passed before the current is turned on into the tissues of the 
floor of the mouth until it is felt to touch the stone \\ ith the current 
m. operation the needle is lifted outwards so that the tissues overl\ ing 
the stone are cleanly dmded and as there is no bleeding the stone 
can easily be seen and extracted Performed in this way the operation 
onl3 takes a few minutes but if it is carelessly done and the incision 
is made before the position of impaction is exactly localized the field 
becomes obscured by blood and the operator ma\ ha\c considerable 
difficulty in finding the stone 

It occasionally happens that a stone which is not impacted causes 
dilatation of the duct The stone m this case is usually small and 
freely mobile and in consequence cannot be felt with certainty 
through the mucous membrane In these circumstances it is better 
to expose and open the duct and search for the stone from within 
In doing this it must be remembered that the duct lies on the hyo 
glossus and the incision for its exposure must be made only a little 
outside the line along which the mucosa of the floor of the mouth is 
reflected on to the under surface of the tongue 

Wounds resulting from the remo\al of stones in the submaxillar} 
duct should always be left open as infection is very often present and 
suture may lead to spreading sepsis in the tissues of the floor of 
the mouth 

A most difficult decision faces the operator when the stone is 
impacted far back in the commencement of the duct In tins position 
it can be felt and extracted through the mouth in the same way as 
one which is impacted more antenorl} but as infection is nearly 
always present and the gland itself is enlarged extraction of the stone 
does not always relieve the symptoms In cases of this type New 
and Harper * found that recurrence of symptoms took place in 23 per 
cent of patients as compared with 13 per cent when the stone was 
impacted anteriorly 

If the gland is not obviously enlarged to external palpation it is 
right to try the effect of removing the calculus through the mouth 
If the gland is considerably enlarged it is wise to explain matters to 
the patient and if he or she is anxious to avoid an external scar the 
calculus may be removed locally but only on the understanding that 
subsequent removal of the gland may be necessary If carlv and 
complete relief of symptoms is the primary consideration removal of 
the whole gland through the neck is preferable 
When the gland is severely infected and gro sh enlarged or when 
calculi are present in it which cannot be felt from the mouth there is 
no doubt that the gland should be completeh removed through an 
external incision The operation is not technically easy on account 
of the widespread inflammatory fibrosis and cedema which surround 
an infected gland but the late results are excellent 
Removal of submaxillary gland —The incision should start one men 
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behind the anterior border of the stemomastoid and about two inches 
below the tip of the mastoid process and, cun mg downwards in 
its middle nearl\ to the h\ old, should extend anteriorly to about one 
inch behind and below the symphysis menti It is important not to 
cam it up between the stemomastoid and the angle of the jaw as 
this nearl\ always produces a partial paralysis of the lower lip The 
incision is deepened at once through the superficial fascia and the 
plat\sma and the flap so formed is turned upwards until the lower 
border of the jaw is exposed The facial vessels arc divided where 
they cross the mandible and 
the upper border of the sub 
maxillary gland is freed in its 
whole extent 

Turning to the posterior ex- 
tremitv of the gland, the com 
mon facial \ cm is divided and 
w orbing between the gland and 
the anterior border of the ster- 
nomastoid, the facia! arterv is 
defined and ligatured close to its 
origin from the external carotid 
(Tig 748 ) It is now best to 
turn to the anterior part of the 
wound and free the superficial 
part of the submaxillarv from 
the my loll) old, so that on re- 
tracting tins muscle the gland is 
left attached by its deep part 
and its duct onlv These arc 
traced across the outer surface 
of the liy oglossus and carefullv 

separated above from the lingual F ,‘ g 7 4 Jr Excis ^ on , of s “$ ma * ,IIs,r ? “ h 7 ary 

* , . , , , i,i glard The superficial part has been freed from 

nerve before the duct IS div lded the lower border of the jaw and the mylohyoid 
TllC remains of the deep part and turned back over the posterior belly of the 
of the gland should be tied like digastric. 

T't _ ii _ V (rail vessels divided wbrtt they ffms the jaw 

a pedicle there IS usually a U llncualrxrvr C, duct of b ibtuaiillirv gland and deep 
fair amount of bleeding and p,rt m ' scl 
drainage is necessary 



Tumours or t«e Sun \r\ Glvnds 
N ew growtlis which are generally referred to as mixed or salmrv 
tumours, occur fairly commonly in the lower part of the parotid and 
occasionally in the submaxillarv gland Judged by their clinical 
characteristics these tumours are ty’pically innocent, for they are 
sharply defined* and completely encapsulated The after history of 
operated cases throws some doubt on their innocence, and in dealing 
with them the surgeon should keep m mind that the recurrence rate 
after operation is extremely high (45 per cent in some collected 
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figures) and that post-opcrativ e recurrences generally grow more 
rapidlv than the primary tumour and are often frankh malignant The 
frequency of recurrence suggests cither that a high proportion of 
apparently innocent tumours ha\e already undergone malignant 
degeneration before operation or that outlying portions of the 
tumour arc frequently oxerlooked and so (scape remoy al It follows 
that meticulous care must be taken in enucleating th< irregular 
extensions of outhmg parts of the growth and a> an additional 
measure of c afet\ mam surgeons prefer to u e some form of irradiation 
as an adjunct to surgical treatment 

Operation for removal of cncapsuled tumours —Preliminary extemal 
irradiation is sometimes used It is said to facilitate txci ion In 
producing a small amount of oedema round the capsule and to reduce 
the risk of implanting actne tumour cells in the wound Local 
anTsthe la reduces venous bleeding and makes identification of 
branches of the facial nerve le-s difficult 

Incision — Small tumours are gcnerall\ approached through a 
transverse incision which runs parallel with the main branches of tin 
facial nerve Large turnout which require a wader exposure arc best 
approached b\ an incision which starts immediately in front of the 
extemal auditory meatus and after following the posterior border 
of the ja\y as far as its angle turns forward a fingers breadth below 
the horizontal ramus as far as the anterior border of the ma. eter 
When the flap of skin so marked out is raised a yyade exposure of the 
surface of the gland is obtained and although a temj>orarv droop of 
the lower hp sometimes follows (possibly a> a result of parahsis of the 
platysma) no permanent facial weakness need be feared The 
surface of the tumour is expo'cd by inci mg the capsule tran \crsch 
{ITg 742) and thereafter dissection is pursued with extreme cart 
so as to make sure that no branches of the facial nerye. art injured 
Small tumours c in generally be shelled out intact by a combination 
of blunt and sharp dis ection but the cap ule of the tumour is often 
extremely thin and the substance may be very soft so that the 
slightest roughness in traction or even the u e of toothed forceps to 
grasp the tumour mav rupture the cap ule and contaminate the raw 
ti sues of the wound with tumour substance Large tumours often 
he completely superficial to the facial nerve and its brandies and can 
l e removed in the same way If the surgeon feels that owing to the 
size and complicated extensions of the tumour he is in dang r of 
leaving portions behind he mav con ider proceeding by the method t f 
Hybinette yyho deliberatdv incises the tumour on its sujxrfioal 
aspect and after squeezing out the substance completes remoy d of 
the capsule b\ working with his finger inside it Tins method should 
of course only be employed after all pos ible precautions have betn 
taken to protect the ra\y tissues of the wound from contaminali n 
and it should never be u ed if there is anv su picion of malignancy 
In vacw of the high recurrence rate and the difficulty of deciding 
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either by clinical or microscopic evidence whether a particular tumour 
has retained its innocent characteristics up to the time of operation, 
man\ surgeons prefer to cmplo\ some form of post operativ e irradiation 
a* a routine Either X-Tays or teleradiation may be used after 
the wound has healed Alternatively, radium needles ma\ be 
inserted round the tumour bed at the time of operation, but thev 
should never be placed actually m the cavity left by the removal of 
the tumour, as this practice nearly alwa\s delavs healing, which may 
be ver 5 prolonged If the interstitial method is used it is best to 
insert the needles in a plane as nearlv as possible at right angles to 
the surface, and about half a centimetre outside the actual tumour 
bed If needles of the tvpe described on p 1551 are used thc\ should 
be inserted about one centimetre from one another and left in position 
for seven or eight days 

Innocent tumours in connection with the submaxilliry gland are 
best treated by excision of the whole gland, unless thc\ are very 
superficial and easilv defined The operation is not followed by 
disability and ensures complete freedom from recurrence 

Malignant tumours of the salhary glands.— The parotid is affected 
much more often than the submaxillary Carcinoma of the parotid 
appears sometimes as a superficial growth involving the lower part 
of the gland and producing early ulceration, but more often as a 
deep infiltrating tumour A considerable proportion of infiltrating 
tumours arise either in <an encapsulated tumour or in the site of one 
which has been treated by excision 
Excision of malignant parotid tumours.— The results of pure 
surgical treatment are bad, and statistics mostly show a five year 
survival rate of well under 20 per cent The prognosis is better in 
superficial growths than in those which spread deeply 

Excision must be earned out regardless of interference with sur 
rounding structures and, unless the tumour is \ ery small and superficial, 
total extirpation of the gland must be aimed at Remov al of a certain 
amount of shin when the tumour approaches close to it is no dis- 
adv intage, and ma\. make the facial paralysis (which inevitablv results 
from the operation) less noticeable , but for deep tumours a flap 
lunging posteriorly may be used Complete excision of the gland t-s 
very difficult to achieve, and can onl\ be attempted after ligature of 
the external carotid and excision of the condy le of the jaw together 
with apart or the whole of the ascending ramus The facial nerve is 
necessarily sacrificed, and the dissection must be carried deeply as 
far as the internal carotid artery and the lateral wall of the pharynx 
Treatment of malignant parotid tumours by irradiation. — Some 
malignant saliv ary tumours are radioscnsitiv e According to Ahlbom,* 
about 58 per cult show some degree of radioscnsitivitv , and in 10 
per cent the sensitivity is marked He attempts to relate these 
characteristics with the histological structure, and come', to the 
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conclusion that most of the radio-resistant growths are of the squamous- 
cclled and adenocarcinoma type As elsewhere, growths which 
increase rapidly m size and generally appear highly malignant react 
better to irradiation than those of a more benign type 
Irradiation if it is available, should always be tried before operation 
is undertaken for a malignant parotid tumour If it is of a highly 
sensitive type the tumour begins to diminish in size within a few 
days of the commencement of the treatment, and complete disap- 
pearance may be expected in four to eight weeks Facial paralysis 
due to the pressure of the tumour may recover completed 
Technique of irradiation — External irradiation appears, to give 
good results at Radiumhemmet, but the interstitial method according 
to the principles suggested on p 1550 is also perfectly' satisfactory 
The actual distribution of the needles depends on the size and shape 
of the tumour, but in most cases it will be found convenient to insert 
them at right angles to the plane of the skin surface 
A combination of radiological and surgical methods has been 
extensively tried at Radiumhemmet but, allowing for the fact that 
the combined treatment group necessarily consisted of operable casts 
while 74 per cent of the radiotherapy group were inoperable, surgery 
as an adjunct to irradiation docs not appear to produce any significant 
increase in the recovery rate Five-year cures are obtainable by 
irradiation in about 50 per cent of operable cases, and 23 per cent of 
a complete senes 

It therefore appears that the correct treatment for njahgnant 
tumours of the parotid gland is to try the effect of irradiation in all 
cases If the tumour shows that it is markedly sensitive no other treat- 
ment should be employ ed If it fails to react, surgery may be tried 
Treatment of flic glandular areas. — Glandular metastases develop at 
some stage in the history' of malignant parotid tumours in a considerable 
proportion of cases {50 per cent , Ahlbom) About a quarter of them 
arc in the parotid lymph gland, and are therefore unsuitable for surgical 
treatment The remaining three-quarters are in the glands of the 
neck, and in this situation they' arc most efficiently treated by surgical 
excision, and, if they are enlarged but operable, a block dissection should 
be done (p 1735) 

It is difficult to say to what extent the prognosis is improved by 
removal of glands of the neck which show no direct evidence of involve- 
ment In advanced cases, local recurrence and distant blood borne 
metastases are both commoner than invasion of the glands, and m 
view of this a prophy lactic gland dtssection can scarcely he justified 
In early cases in which the prognosis, apart from glandular invasion, 
is good, it should be considered 

Malignant tumours of the submaxillar} gland should be treated bv 
excision whenever possible The glands of the neck should be removed 
at the same time, and the operation is identical with that described 
on page 1786 
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HARE-LIP AND CLEFT PALATE 

By \V. E. M. WARD1LL 

The subjects 'of hare lip and cleft palate are so intimately connected 
that it is impossible to consider one w ithout w andenng into the province 
of the other For purposes of description, however?- three mam types 
(as described bv Ritchie),* maj be selected, namety — 

A Pre-alveolar clefts in winch the lip, or lip and nostril alone arc 
split (Fig 744, a ) 



B Alveolar clefts where the split involves the lip alveolus and 
palate (Fig 744, « ) 

C Post-alveolar clefts, m which the palate alone is cleft (Tig 
744, c ) 

In pre-alveolar and alveolar clefts the lesion mu be unilateral or 
bilateral 

Anatomic vl and Pmvsiological Consider moss 

In general it mvj be stated that clefts of the lip and palate are 
associated with change-* in the architecture not only of the underlying 
bones but of the w hole skull 
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A Pre-alveolar cleft— This type affects the lip or hp and nostril 
alone It vanes in extent from a small notch m the red margin to i 
complete split which imolves the floor of the nostnl but doe* not 
extend through the alveolus Despite the apparent truth of this 
Brodench has recenth shown that X ra\ examination of the upper 
jaw in such cases frequently rev eals a definite cleft of the bone although 
the o\ erly ing soft tissues appear to be m the normal relationship The 
importance of this obser\ation lies in the fact that e\en witli the 
simpler tvpes of cleft underlung bone changes may cause persistent 
deformity after repair 

It has been my practice m dealing with these pre alveolar clefts 
to defer operation in the simpler t\pes until the age of about a year 
In the more extensive types where there is associated flattening of the 
nostnl it is better to carry out the operation if po sible within the 
first three months of life Dunng the course of repair the muscle of 
the hp is restored and its sphincter like action has the effect of remodel 
ling any abnormalities in the skull bones Moreov er these bones can 
at this time of life have their architecture altered very simply bv the 
natural activities of the lip muscles and other soft tissues 

The aim in the repair of the hp is of course to secure as far a 
possible a cosmetic result and this object is more easily attained 
where function is made the first consideration This being so it can 
be said quite definitely that a result obtained at one operation can 
never be permanent because of the alteration which takes place m the 
whole of the face and jaws and it is well to promise nothing more 
than this leaving any secondarv cosmetic adjustment which may be 
necessary to a second operation 

B Alveolar cleft — In this type which passes through the alveolus 
to one or other side of the premaxilla changes m the structure of the 
skull are more obvious Where the cleft is unilateral the v ault of the 
skull is as\ mmetneal the frontal and parietal eminences on the side 
of the cleft being displaced backwards m relationship to the opposite 
side In addition the upper jaws are splayed apart and the nasal 
septum including the vomer is displaced to the side awav from the 
cleft Very frequently the maxilla on the side of the cleft lies posterior 
to that of the opposite side The premaxilla is consequently rotated 
away from the cleft so that restoration of the dental arch is difficult 
and sometimes impossible Where the alv eolar cleft is bilateral both 
upper jaws are displaced posteriorly and the premaxilla is mounted 
on a strong buttress of vomer Frequentlv the premaxilla is aI=o 
rotated to one or other side or displaced upw ards Restoration of the 
dental arch once again is either extremely difficult or impossible 

In alveolar clefts second only in importance to the repair and 
consequent utilization of the lip muscle is the formation of a floor to 
the nose and naturallv this cannot be effectivelv carried out unless 
the hard palate defect is repaired at the same time This also Ins the 
advantage of making subsequent repair of the palate much simpler 
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arul more certain , in fact if this treatment is surgicall} successful, 
little more than a soft pilate cleft remains for later treatment It is 
to Victor Veiu* that we owe the credit for this procedure, and hi* 
operation has certainly proved invaluable The principle of Veau's 
method consists in raising the muco periosteum of the hard palate on 
the cleft side and suturing it to a previously prepared flap from the 
muco-periosteum of the vomer 

It is important to realize in dealing with this tv pe of deft that earlv 
operation is indicated m order that the moulding process supplied 
by the muscles and other soft tissues should have its maximum effect 
It is also important to realize that the pull of living tissue^ is far more 
effective in reconstructing such bone deformities than either the excision 
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A gross deform t\ of the I p fallowing tir s on of the prcmatflLi or of prrl of the vo nir IJ b lateral 
al toltr cleft before operation C nut ewe as B e ght nio tl s after repair of both » Ir, of tip an Ifl ior of 
nose \> attempt n wfr to trpltce p remand i by reu oval of bore hole natural later 1 cnit tot r cl thr 

tipper bp 

of portions of the vomerine buttress or removal of the prcmaxilla 
If bone is removed flattening of the upper lip with ugl\ defonnitv is 
inevitable Tig 745A shows the t>pe of defonnitv which necessitates 
subsequent operation for the correction of an extremelv unsightlv lip 
On the other hand, the premax ilia does not alwaj s come into a natural 
relationship with the jaws ev cn in spite of earl} operation but in such 
circumstances there is nothing to prevent its correction at a later date 
b\ removal of the bone The degree of moulding which can be effected 
m these cases is illustrated b> Figs 745B and C 

C. Post-alveolar cleft. — These clefts involve the velum to varving 
degrees and can extend along the hard palate as far as the alveolar 
margin In most cases the dental arch is regular, suggesting tli it there 
are no changes in the shape of the skull Such however is not the 
case as is seen in 1 ig 74(> which demonstrates the flattening of the 
face which occurs with an uncorrected post alveolar cleft involving 
the bone of the hard palate The appearance is quite characteristic 
and the face almost Mongolian In such clefts the upper jaws are 
splajed apart, and measurements conducted b} mvself some \ cars ago 
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demonstrated this fact * The importance of the spla\ mg apart of the 
maxilke lies in the fact that there is an associated increase in the lateral 
diameters of the naso pharynx I believe, but have never been able 
to prove b\ actual measurements, that there is also an increase in the 
antero posterior diameter This fact is of paramount importance, since 
the aim of treatment of cleft palate is to construct a palato pharyngeal 
sphincter mechanism , that is a mechanism which, during speech, 
closes off the oral and nasal cavities so that air cannot escape down 
the nose and thus give rise to the characteristic cleft palate speech 
There is m addition, in post alveolar clefts, some paucity of soft 
tissues The tensor palati muscles, which have never been fully put 
into use, are naturally shortened 
Consequently , attempts to re suture 
the palate m the mid line bring 
inev itable tension on these muscles 
The palate thus tends to become 
fixed and immobile from the bow 
string-like action of these two ten- 
dons, w hich hook around the hamular 
processes The tensor palati is 
essentiallv a muscle of deglutition, 
its principal function being to expel 
the bolus ov er the back of the tongue, 
very much in the same wav as an 
orange pip can be squeezed between 
the fingers It also acts m con- 
junction with the palato pliaryngeus 
and palato glossus muscles m draw- 
ing the palate away from the pos- 
terior phary ngeal wall Putting the 
tensor out of action seems to be as- 
sociated with no functional disabilitv 
The muscles which are responsible for closing the naso pharynx and 
forming the sphmeter mechanism are the levators, which raise the 
palate upwards and backwards towards the pharyngeal wall, and 
the superior constrictor muscle, which acts synchronously with the 
'lev ators and produces a ndge on tne posterior piiaxynge'd wau, Vrms 
completing the sphincter mechanism * This latter muscle acts not only 
m producing a ndge (ndge of Passavant), but also in narrowing the 
diameters of the naso pharynx from side to side Ev idence of the 
competence of this sphincter is seen in the ability to inflate balloons 
and to snort as in cleanng the pharynx of naso pharyngeal mucus 
Neither of these functions is possible to the patient with an unrepaired 
cleft of the palate or in whom as a result of operation, the palato- 
pharyngeal sphincter mechanism is not competent The aim, then in 
repair of the palate is to produce a competent palato pharyngeal 
sphincter 

*£rl Joutn Surg 1928 xvi 127 



Fig 746 This patient has a wide 
unreu aired post alveolar cleft Note 
breadth and flattening of face 
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Unfortunately, it is the e\penence of most surgeons to be presented 
with cases of cleft palate, principally of the post-alveolar type, in 
which no operation has been carried out or in which such an operation 
has been unsuccessful There is no limit to the age at which surgical 
treatment can be undertaken, but it must be realized that, although a 
successful anatomical and physiological result may be obtained there 
may be little or no improvement in speech Such cases must me\ itably 
be submitted to a course of training The prognosis v ill depend on the 
ambition intelligence and auditory acuity of the patient A further 
factor of importance is the tvpe of speech which has already been 
developed If articulatory bad habits are established these must be 
corrected, and success will depend on the patient s ability to do this 
Where there are no articulatory bad habits, it is possible to promise 
m most cases, excellent speech results with little or no training * 

Age at operation. — A Pre alveolar clefts - The simpler types of hare 
lip can well be left until the child lias a good hold upon life or until 
the end of the first year This is not alw ays popular w ith the mother, 
but is I think, safer for the child Moreover in the interval growth 
has taken place, and it is easier to obtain a good cosmetic result 
Where the split extends into the nostril with consequent flattening 
anl perhaps deviation of the septum earlier operation is indicated to 
allow that natural moulding of the skull which inevitably follows 

B Alveolar clelts — It is important to treat the alveolar clefts as 
soon as possible after birth as it is in this stage of life that the maximum 
effect ib obtained from the pull of soft tissues It has been my practice 
m these cases to operate if the condition of the child permits, at the age 
of about three weeks There is much to be said for those who advocate 
operation within a few days of birth since at this time the child is 
able to withstand trauma in a remarkable way The operation should 
consist of repair of the lip and nostril, together w ith the formation of 
a floor to the nose T lus can only be earned out if at the same time 
the cleft in the hard palate is repaired Where the cleft is bilateral 
the repair should be in stages— that is to say one side should be 
repaired the muco periosteum of the hard palate being attached to a 
rotated flap of vomerine mucosa The opposite side is done a month 
or tw o later Secondary correction of the lip is nearly alw ays necessary 
but early operation has the advantage of causing rapid remodelling of 
the skull and, as has already been stated leaves little more than a cleft 
of the soft palate to be dealt w ith subsequently, say at the age of a year 

C Post-alveolar clefts — This type of cleft is important pnncipallv 
because of the speech mechanism It is imperative therefore, to 
repur these clefts before the child begins to speak A suitable age is 
about twelve months With practice, operation on such small children 
docs not present any v erv serious difficulties The same remarks apply 
to those alveolar clefts which have been submitted to repair of the lip 
and hard palate in early' infancy 

• Bnl Jo im Site 1933-1 rri bo S3 3/7 



1612 HARE UP AND CLEFT PALATE 

Pre-operatne preparation —First of all the child must be in good 
health and free from chest complications colds and so forth It 
should have gone through a period of gain m weight during the time 
immediately preceding operation Children with hare lips and cleft 
palates are notoriously difficult to feed They are often unable to such 
the breast or a bottle and are consequent!) at a considerable dis 
advantage Each meal is a lengthy process which requires the greatest 
patience on the part of the mother or nurse It can to some extent 
be hastened by feeding with a fountain pen filler or a bottle bearing a 
premature teat The greatest of all virtues how ev er is patience In 
infants the question of tonsils and adenoids does not arise but in older 
children it is wise to make sure that there are no gross septic foci about 
the mouth Minor degrees of sepsis do not seem to hav e much influence 
It is as well to have the child admitted to hospital 48 hours before 
operation, Fev er and threatened infectious diseases can sometimes be 
noted in this period The child s normal feeds are continued until four 
hours before operation One hour before operation the stomach is 
washed out Half an hour before the administration of the ancesthetic 
a hypodermic injection of 1/1 200 gram atropm is given This dose 
applies to anj child below tne age of three months 

Anaesthesia — Anaesthesia is best earned out by an endotracheal tube 
The anesthetic consists of oxygen and ether preferably w ithout the use 
of any re breathing bag This method is desenbed b) Dr Philip \y re * 
For purposes of descnption 
the repair of a complete uni 
lateral or ah eolar cleft will first 
be considered since the under 
lying principles are applicable 
to anv type of hare lip 

Operation ron Complete Um 

LATERAL OR ALV EOLAR CLEFT 
Repair of the hard palate and 
floor of the nose — The operation 
is earned out under endotra- 
cheal anesthesia The phary nx 
is lightly packed with gauze to 
av oid aspiration of blood The 
jaws are held open by a Lancs 
gag Starting at the lev el of the 
maxillary tuberosity an incision 
is made along the outer side of 
the hard palate clo*e to the 
ah eolar margin and passes for 
wards into the anterior edge of 
the cleft The muco periosteum 
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is then split along the free 
edge of the cleft as hr back 
is the posterior edge of the 
bon} hard palate Using 
a small elev ator the w hole 
of the hard palate is raised 
from its bed but it is left 
attached to its blood sup 
ply from the posterior 
palatine artery The flap 
is dissected up until the 
posterior edge of the bonv 
palate is reached An m 
ciston is then made along 
the full length of the nasal 
septum at the point of its 
attachment to the palatal 
process of the opposite 
side An eIe\ator is in 
serted mto this incision 
and a flap of mucosa is 
freely dissected up from 
the septum This flap is then displaced laterally and the previously 
separated flap of hard palate tissue is sutured to it by two or three 
fine catgut sutures (8/0 chromicized) These are passed in such a w ay 
as to obtain the broadest possible contact betw een the raw surfaces 
The mucous membrane of the lateral nasal w all is stripped up and 
sutured to the anterior end of the septal flap which had previously 
been separated In this way a determined attempt is made to form a 
floor to the nostril The suture material is 8/0 chromicized catgut 
and the sutures should be passed preferably as end on mattress stitches 
(Tig 747) 

Repair of the nostril and the lip Most of those w lm are practising 
li ire lip surgery are indebted to Blair and Brow n* for man\ excellent 
ideas and these authors in turn pay tribute to the operation devised 
by Morault -No -ajinteptf wall therefore be -made to describe this 
operation but a compromise based upon it and which has proved 
eminently w orkable w dl be described 

Firstly it must be recognized that in order to produce a good lip 
and nostril it is essential to free the suture line from all tension This 
can only be done if the soft structures are thoroughly freed from the 
underlying bone Kinking of the nostril on the cleft side is inevitable 
if the alar cartilage is not freed from the nasal process of the superior 
maxilla and also from its overlying skin Repair of the nostril and, Up 
are started by continuing forwards the incisions used in repair of the 
floor of the nose These incisions are carried around the anterior end 



748 — The shaded area shows the degree of 
:utaneous s*paration necessary before attempting 
to umte the lip 


• r tut OhrSei i«w u si 



1014 


HARE LIP AND CLEFT PALATE 

of the maxilla and premaxilia respectively and are continued far along 
the gingivo labial sulcus Through the gap thus made the soft tissues 
of the cheek and nostnis ai e raised from the underly ing bone Fig 748 
gives an idea of the extent to which this is earned out Through the 
same incision the points of a pair of fine curved scissors are inserted 



F'g 749 — Sharp pointed scissors are Fig 750 —The incisions in the lip 

inserted between the alar cartilage are outlined It will be noted that 

and its over lying skin the incis on on the side of the cleft 

is curved while that on the opposite 
s de runs close to the red margin 



Fig 751 — The flaps have been cut and 
the skin is being separated from the 
under lying muscle 


and are passed beta een the alar cartilage and its ov erlying skin the 
points being widely opened and effecting blunt dissection in the tissues 
between these structures (Fig 749) 

The next stage consists m the preparation of the lip flaps Those 
must be cut in such a way that the two surfaces to be oppo ed diall 
be equal m length Tins can be assured bv plotting out the incision 
with a fine pen dipped in indigo carmine or other d\ e or In means 01 
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callipers \s will sljortlv be been the incision m the outer or cleft «ude 
of the lip is cuned and con-«equentl\ callipers will not provide an 
accurate means of measurement Much description can be saved b\ 
reference to Tig 7o0 which is modified from Blair and Brow n s paper 
The incisions commencing above are carried through the whole thick 
ness of the lip and terminate at the red margin Ihe incision on the 
side opposite to the cleft passes to the outer limit of the philtrum 
The two flaps thus freed are left attached to be dealt with later The 
skin of both prepared lip edges is now undermined cither bj a sharp 
knife or fine sharp scissors m order to detach the underl) mg muscle 
and prevent infolding or depression of the suture line b\ this means 
it is also possible to obtain more accurate and secure suture of the 
underlv ing muscle which is after all the factor of greatest importance 
m the repair of the lip (Tig 7ol ) W ith this last step ever} thing is 
readj for suturing Tirst of all the alar cartilage is brought into its 
correct relationship with 
the columella and a 
stitch of fine catgut ib 
inserted but not tied at 
this point Once this 
relationship lias been 
accuratelv obtained bv 
comparison with the 
opposite side the floor 
of the nostnl proximal 
to this* point is sutured with 0/0 plain catgut on this occasion 
the sutures being tied The first suture to be inserted remains 
untied because it makes accurate apposition of the muscle possible 
Altogether three sutures of G/0 plain catgut are used to unite the 
muscle of the hp Flam or unchrormozcd catgut a> well tolerated 
b\ the tissues of the Up the use of buried chromicized catgut is often 
followed bv troublesome sinuses which ruin the appearance of the 
suture line The sutures arc passed from the inside in the form of 
end on mattress stitches (Tig 7o2) The first to be inserted picks up 
the muscle close to the alar cartilage and immediatelv beneath the 
suture first inserted to gain apposition This is tied at once This 
stitch is extremely important because it affords the principal support 
to the nostril and helps to maintain its shape The second suture picks 
up the muscle in the middle of the Up and is once again titd on the 
inside The third is applied near the level of the junction of the red 
margin and the skin and is left untied till the flaps of red margin have 
been shaped 

Fashioning the red margin can be done in one of two wavs I irstlv 
tile prev iousIj. prepared flaps can be cut off bv an incision which passes 
obhquelv from the margin leaving an excess of tissue to allow for 
subsequent contracture (Fig 7*5*1 A) or the red margin flaps mav be 
fashioned according to thL method described bv \ eau and b\ Blair 
and Brown reallj a modification of the operation of Mirault (Tig 



Fig 752 —End on mattress sutures embracing the 
muscle and mucous membrane of the lip 
Xo e that the tulurei are t ed fron n <1« hr mou b 
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F'g 753^ — One method of closure, 
showing some redundance at the 
vermilion border to allow for 
contraction 


Wot 


side of the hp is larger than that on the 
other side , it is pointed to fit into a 
previously prepared area of the 
opposite side 


753 B ) \Vhiche\ er technique is chosen (the latter is undoubtedly the 
better) it is extremelv important to get accurate apposition of the cleft 
at the point where the red margin joins the skin Skin sutures, con 
sisting of gossamer silkworm gut mounted on eyeless needles, are now 
inserted Thev should be introduced close together and close to the 
skin edge and lightU tied 

Flattening of the nostnl m spite of free separation from hone and 
from skm may still be troublesome 
Some help can be obtained, however, 
b\ refixing the alar cartilage to its over- 
lying skm by (wo or three fine mattress 
silkworm sutures passed through the 
lull thickness of the nostnl as in Tig 
754 Further help can be obtained by 
the insertion of a rubber tube, suffici- 
ently large to fill the nostnl This can 
be retained for a week, being removed 
onlv for cleaning 

After-treatment. — -The operation is com- 
pleted b\ apphmg a Logan's bow (Pig 
755, A) which consists of a malleable 
metal support with hooks which are used 
to affix pieces of adhesive plaster After 
the bow is applied, its free ends are 
hghtlv squeezed together, so as to re- 
move the tension from the suture-line 
Fig 754 — Mattress sutures The suture-hne should be smeared with 

passed through the }uU thickness vaseline and kft exposed to the air, but 
O, the the greatest care is taken to at old the 
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formation of crafts Arcs crusts which form arc gentlv mopped 
away u^ing fine pledgets of wool moistened with a little weak 
hy drogen peroxide solution held bv fine directing forcep This 
ma\ have to be done even few hours to secure the best possible 
scar The suture line is inspected after 48 hours and am sutures 



which appear to be tight or any which appear to have tightened up 
with cedema are cut but not removed until 4K hours later The 
sutures should be taken out on the fourth da\ w ithout remov ing the 
Logan s bow which is left m position for a full week (Fig 755 ) 

OrEKATIOV ior Bilatervl \iaeol\r Cleits 
Bilateral alveolar clefts offer exactlv the same problems in treatment 
as do the unilateral clefts The problem is however complicated bv 
two features of considerable importance Firstlv the premavilla shows 
a wide variation in anatomical form It mvj be mounted tirml\ on the 
end of a v er\ stout buttress of v omenne bone and morcov er is often 
tilted upwards or even to one or other side but in nearlv even case 
it projects prominently forwards and often be\ ond the tip of the nme 
Excision of the premaxilla or removal or division of the vomer must 
be assiduouslv avoided since this bone represents a firm base upon 
which to reconstruct the muscle of the lip and consequent^ to remodel 
the whole skull Proof of this can be seen m the fa^t that within a 
few weeks of the attachment of one or both sides of the lip the pre 
maxilla has altered its relationship to the upper jaws and consequentlv 
to the whole face Fig 74o^ shows the result of removal of the 
premaxilla the gross retroposition of the lip producing a most un 
sighflv deformity ^econdh theprolabium that is the isolated portion 
of the hp overlung the premaxilla vanes verv greatlv m size and in 
thickness so that whereas in «ome cases it can be used in its entirety 
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to fill in the gap in the lip in other cases it is almost useless If it be 
remembered however that the primary object m the closure of the 
lip is to obtain the pull of the muscles of the face then the prolabium 
can be seen to offer a very important anchorage 


F g 756 A, alveolar cleft before operat on B same case at the 
age of two years Some secondary cor ect on of the 1 p marg n 
s needed 

Bilateral complete clefts are best dealt with in stages and since it 
is necessary to repair the hard palate and util ze vomerine mucosa on 
both sides the prolongation of the operation and increased risk of 
sloughing due to wade separation of soft parts from bone are often 
more than 1 ttle children can be expected to endure Therefore the 
lip on the wider side of the cleft is repaired first exactly in the same 


F B 757 A b lateral alveolar cleft B left s de of the cleft repa red C Mine 
case after repair of both s des Secondary correct on both of the 1 p and floor 
of the nostril is requ ted 

waj as described for the unilateral cleft with the difference of cour e 
that m cases where there is but little prolabium it is not possible to 
obtain a complete attachment for the muscle of the lip and the surgeon 
is bound therefore to be content to make as good a job a* possible 
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of the nostril and floor of the nose, leaving the complete reconstruction 
of the oral sphincter to a subsequent operation (I'igs 75G, 737 ) 

Operation tor Post-alveolar and Partialia Repaired \l\ tolar 
Cletts 

The object of operating upon a post alveolar cleft is to obtain a. 
functional result, that is functional in so far as speech and deglutition 
are concerned Normal speech depends upon the ability of the speaker 
to separate the oral and nasal cavities by means of the palato pharyn 
geal sphincter mechanism In the unrepaired cleft of the palate this 
is, of course, impossible It is also impossible to attain this object by 
means of many of the operations at present practised and the reason 
lies m the fact that in cleft palate the whole of the naso phar\ngeal 
diameters arc markedly increased and, m addition the palate is 
shortened and unable to reach the pharyngeal wall The basic fault 
lies in the skull supporting these soft tissues Before therefore normal 
speech can be restored, it is necessary to reconstruct a functional 
palato pharyngeal valve Moreover this is all that surgery can do 

The names attached to operations for cleft palate are legion — 
which merely demonstrates the difficulties 

Brophy’s operation was designed to close the cleft in the palate by 
the forcible approximation of the bony structures of the cleft with 
wire In this country it has few or no adherents on account of the 
regularity with which deformity of the dental arch followed 

Lane’s operation was performed within the first few days after birth 
and consisted in turning over flaps from one side of the palate to meet 
flaps from the other side No satisfactory senes operated on by this 
method lias (to my knowledge) eyer been demonstrated, but one fact 
is certain, namel) , that the operation y\as frequently folloyyed bv gross 
maldevelopment of the jayvs as the resulting palate was quite rigid, 
and the functional results yvere bad 

The Langenbeck-Fergusson operation, qn account of its simplicity, 
has had many advocates It consists of simple suture of the cleft in 
the mruYmq Attemt' tetetsams being tttede ctose te the shooter mirgm 
to allow thorough mobilization (Tigs 753 7(>2 ) The pnmary fault 
in this operation is that no account is taken of the increased naso 
pharyngeal diameters or of the paucity of the soft tissues Moreover 
as pointed out by Veau the united flaps are left with a ran upper 
surface which is open, to infection and worse still to subsequent 
scar contracture The speech results have nev er justified faith in the 
anatomical imperfections of the operation 

The Vcau operation represented a new departure in that he 
advocated the obliteration of all raw areas and the reconstruction of 
the palato pharyngeal valve by suture of part of the component muscle 
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The first object was attained by using the mucous membrane on the 
nasal surface of the hard palate and the mucosa co\enng the \omer, 
and by designing the flaps m such a way that they la) snugly against 
the bone from which they had been separated Reconstruction of the 
palato-pharyngeal sphincter lie hoped to obtain by the insertion of a 
phosphor-bronze suture embracing the muscle of the soft palate on 
each side Veau ignored the increased diameters of the naso phar) n\ 
and the underlying altered architecture of the skull His published 
results have marked a new era in cleft palate surgery and our present 
knowledge of the subject owes much to Ins work Man> of his methods 
are embodied in the operations described below 

Donrance advocates an operation known 
as tlie " push back, which is done in two 
stages and is apparently applicable onl> 
to those cases where the cleft involves the 
hard palate to a limited extent Dorrance 
hoped by this means to push the palate 
back to the pliar) ngeal wall, and thus 
form an effective sphincter As yet, he 
has not published his detailed results 

The recommended operation.* — The 
operation I have found most satisfactory 
does reconstruct functional!) the palato 
pharyngeal sphincter mechanism It con- 
sists of tw o parts firstly, phai yngoidasty , 
and second!} , repair of the pahle 

Pharyngoplast) W as designed by rn> self have all been tied, and the uvula 

to reduce the increased diameters of the « turned upside down to show 
nasopharynx by means of a transfer* li“' 

incision through the posterior pharyngeal chromiozed catgut 

wall, this being resutured in a vertical 

direction The repair of the palate js the result of a gradual process 
of development in which much of the work of Veau is incorporated 
and in \\ Inch many of the ideas of the present da) are brought into 
practical use 

The operation Jus tin. follow mg advantages Firstly it enables a 
complete closure to be obtained at one sitting , sccondl) with slight 
modifications, it is applicable to all t)pes of cleft thirdly the V Y 
advancement obtained secures the greatest possible length of velum 
without any artificial juggling with the uvula or pillars of the fauces , 
and fourthly, it is quite definite that if the principles of the operation 
as described below are practised on infants below the speech age i e 
before about two )ears, and a successful closure is obtained, the 
majority of these children will ieam to speak naturally without any 
speech training, and w ill be indistinguishable from normal children 

•Brit Journ Skjj 1937-8,**' No . 91 117 
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Technique of the operation — There art four pnncipil stages (I) 
preparation for the plnry ngoplasty (2) preparation of the palatal 
flaps and freeing from bony structures ( \) completion of the pharyngo 
plasty and (4) suture of the flaps 
The head is thrown well bach oyer a low pillow or o\cr the end of 
the table Illumination is of great importance the best being gi\en 
by a shadow less light although a headlight or eyen a single powerful 
bulb situated in the right position will sometimes do A trans\trse 
incision is made through the mucosa and the superficial fibres of the 
superior constrictor muscle of the pharynx at the le\el where the 
ridge of Passavant normally forms during pharyngeal muscular mo\c 
ment This le\el can be identified either by making the patient gig 



Fig 763 — Transverse seel on of 
the pharynx in a case of cleft 
palate A Anterior p liar of 
the fauces B Poster or p liar 
C Salp ngopharyngeal fold 

I <> JO If rr iv >r<xlu "I 1 p 



Fig 764 — Pharyngoplasty The elevator is 
introduced beneath the edge of the inei* on 
and the mucosa and fibres of the superior 
constrictor are ra sed up The shaded part 
ind cates roughly the area of underm n ng 
The dark vert call nesind eaten ckswh ch 
are somet mes made to increase the raw 
area ava Iable_ for suture 
Kfi I mi th H t Jovr* 0/ l 


under light ancsthc&ii or by noting the situation of the anterior arch 
of the atlas which forms a cushion shortly below the let el of the 
adenoid pad The incision is best made by a \o 11 or 15 Bird Parker 
blade the ban 1 being steadied by resting on the right cheek Bleeding 
rvreK gi\ cs trouble awl can be arrested by tbe pressure of small 

gau/e swabs wrung out of 1 1 >0 carbolic acid solution The lower edge 
of the incision is then picked up in long fine mouse toothed dissecting 
forceps and a specul elerator (really a short aneurysm needle) is 
introduced between the superior constrictor muscle and its enclo mg 
buccopharyngeal fascia The point of the cle\ ator is gradually worked 
downwards and from side to side until a considerable area is under 
mined and until its point passes beyond the salpin 0 opharvngtal folds 
These are tight fibromuscular bands yyhich he on the Iatinl yvtlK of 
the plnry n\ pissing in a yertical direction from the built of tlie 
I ustacluan tubes and in their lower parts lying close behind the 
po tenor pillars of the fauces (I ig 76J) Punng the whole of tlu> 
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arocesi, some resistance should be lelt to the mov ement of the elev ator 
houkl there be no feeling of resistance then it usual 1} meins that the 
luccopharvngeal fisenhas been perforated and the retropharyngeal con 
lective space has been opened Hi\ mg dissected the Ion er part of the 
ncision the upper part is now begun and the undermining is continued 
is far as the base of the skull At this pdint the elevator is removed 
md reinserted at the end of the transverse incision the salpingo 
aharyngeal fold is picked up and the incision is continued into but 
aot through tlie fold This is repeated on the other side Sometimes 
vhen the denuded area so provided appears insufficient a small \ ertical 
nip is made on the inner side of each salpingopharyngeal fold (Tig 704) 
o increase the raw area available for suturing 
The process of sutunng is now begun and as the object of this part 
Df the operation is to produce a ridge on the pharyngeal wall and at 



Fg 765 — The needle s shown 
pass ng through the left salp ngo 
pharyngeal fold 



narrow the nasopharynx the salp ngo 
pharyngeal folds be ng dragged together 


the same time to narrow the nasophan nx from side to side tilt incision 
is sutured transversely The most important point in this connection 
is to takt a big bite of tissue containing tilt salpingopharyngeal fold 
the onh really firm supporting structure m the posterior part of the 
nasoplnrynx Tor this purpose \o 0 or 00 chromic catgut is used 
and is mounted on a] in half-curved needle or on a large Reverdm 
needle Suturing is commenced bv picking up a large bite of tissue 
at the very end of the transverse incision and including the right 
salpingopharyngeal fold Where an ordinary curved needle is used it 
is held by a von Eiselberg or some such needle holder It is very 
important to have a needle holder with the correct curve and the 
von Eiselberg tv pe has been found best for this purpose The left hand 
end of the incision is now picked up by the needle and a good bite of 
the salpingopharyngeal fold is once again taken (F lg 7Go) Fhe catgut 
is left long and held by an artery forceps and is not tied until a later 
stage of the operation Altogether four or five sutures arc inserted 
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it least two of them gaining a good hold of the salpingopharyngeal 
folds the others being used to unite the cut edges of the central parts 
of the incision The operation when completed rarely looks neat hut 
when the sutures are tied it is seen that there is a marked reduction m 
the diameters of the nasopharynx (Tig 766) 

Preparation and freeing of the palatal flaps— Tor the purposes of 
description it will be assumed that we are to deal with a cleft involving 
the soft palate and the hard palate as far forwards as the anterior 
palatine foramen 

The hamular process is first identified by feeling for it w ith the index 
finger (Fig 7f7) An incision is then made on the outer side of this 
process and is carried along the hard palate closely hugging the ah eolar 
margin and extending nearly as far as the anterior end of the cleft 
Then inserting an elevator into the posterior end of the incision the 



hamulus is identified and broken off (Fig 768) In some cases it mav 
be necessary to use the points of a pair of strong scissors The inijwrt 
ance of division of the hamulus cannot be over estimated since bv its 
destruction the tendons of the tensores of the palate arc released and 
one of the greatest obstacles to easy suturing and free mobility is 
removed A suitably shaped elei itor is then passed into the literal 
incision and the mucoperiosteum of the hard palate is raised along 
the whole length of the incision The elevator is then pushed inwards 
until its tip appears at the edge of the cleft The mucous membnnt 
over the tip is either lacerated thereby or can be gently scraped 
through using preferably a sharp pointed dental scaler This incision 
is earned round dividing the junction between the oral and nasal 
mucos-e along the w hole extent of the hard palate cleft \n obh jue 
incision is now made on each side Each incision commences at 
the postenor end of the hard palate and at the border of the cleft and 
runs obliquely forw ards and outw ards (r lg 7 69) The mucopcnostcuin 
of the hard palate is completely severed and of course at this point 
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there is often free bleeding This procedure leaves four flaps two 
anterior and t\\ o posterior 

The transversely oblique incision is made for a number of reasons 
Firstly Veau pointed out that when the hard palate is left intact as 
in the Langenbech operation (or Axhausen s modification) the muco 
periosteum is as it were left in mid air with a raw upper surface which 
must mev itably granulate and of course gn e nse to dense scar tissue 
Veau then devised lus well know n method for the formation of flaps 
based upon the posterior palatine artenes in which the upper raw 
surfaces were permitted to he snuglv against the bone from which they 
had been detached Personally I had never felt happy about the long 
Veau flaps which rely for their blood supply on a source which is 
liable to a good deal of trauma or even to kinking over the hard 
rim of the foramen through which 
it passes to reach the flaps Tins 
kinking must be exaggerated during 
the suturing and it has been my 
experience that in the w idest types 
of cleft one of the principal factors 
preventing the flaps meeting m the 
midline is the intact posterior pala 
tine artenes I am not convinced 
that pulling these vessels out of 
their bony canals can preserve a 
blood supply adequate to allow any 
liberties Consequently by a 
gradual process the oblique incision 
of Veau was brought farther and 
farther back until now it is com 
monly made from the postenor 
edge of the bony palate thus 
forming a very short posterior flap which allows deliberate division 
of the postenor palatine artery wherever necessary and without 
any more fear of destrov mg blood supply than in a similar flap 
anywhere else 

Starting on the left side the posterior flap is picked up tither with 
a hook or with fine dis ecting forcep and is raised from its bed Lsing 
an elevator once again the flap is dissected up until the posterior free 
edge of the bone is reached The elevator is then inserted behind 
the posterior edge until the soft palate is completely freed from the 
bone and only remains attached by the mucous membrane on its 
nasal or upper surf ice The elevator is then introduced on the upper 
surface of the hard palate between the bone and its nasal mucosa 
and this again is carefulh raised along its whole length After this 
procedure the principal structure which remains living the «oft parts 
of the palate to its bom. parts will be the postenor palatine arttrv 
ind its sheath and iq many cases unless the arterv be divided the 
palate cannot be sutured without tension To deal with this the artiry 



162G 


HARE LIP AND CLEFT PALATE 


h genth pulled as far as posable out of its canal \ fine arter\ forceps 
is applied to. the \essel close to the bone and it is cut through and 
twisted (Fig 770) Tim lcaxcs the whole of the bom attachinmt 
of the soft palate exposed and the dissection is continued near the 
base of the hamular process and the maxtllan tuberositt and along 
the posterior border of the internal ptengoid plate until (he whole 
of the palate is quite loose and almost f alls back into the niso pharv n\ 
(Fig 771 ) It is adwsable to take care while camtng out tin 
dissection that it is not continued too far along the internal ptervgoid 
plate otherwise there is a risk of damage to the attachment of tin 
Lustachian tube If the separation is not felt to be free enough a 
hnger pushed into the lateral incision will often sc\er the few remaining 
strands which are anchoring the palate Tmgcr dis ection i> not In 



Fig 770 When necessary the posterior 
palatine artery is se red cut through 
and then twisted 


Fr 771 —The greatest care is tAken to 
get free separation of the soft palate 
from the bony surface of the hard palate 
Note position of the plerygoideus interim* 
muscle and the fact that the nasal 
mucosa remains intact 


an\ mean-, a new idea and the first surgeon I saw practising it wa> 
Professor fire \ Turner 

Now when the wound is opened up for inspection a large spice wall 
be found on tilt outer side into which the lateral incision opuis It l 
l ounded on the inner side In the palate and on the o iter side In the 
tendon of thi internal pterjgoid muscle which is o/ttn plimlv u ill 
This space ma\ bt frctK opened since it does not communicati with 
the deep fascial spaces of the neck and con equenth am inftction 
irising therein should not track into the mediastinum 

The operation as described on the left suit is now carried o it on 
the right and when both sides ha\c been completed tliL lubes of 
the palate ofttn lie jn contact with the plnrvngeal wall and with on 
another 

The ne\t part of the operation consists of freshening the edge of 
the soft palate and the m ula preparatory to sutnnn„ This 1 don 
b\ excising a strip of mucous membrane b\ the usual method (It-, 
772) but often a little extra freedom can bt gaim d 1 \ m ikm^ a s naif 
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snip with the scissors in the soft tissues at the verj front of the inner 
surface of the soft palate and close to the nasal surface (I~ig 778) 
Completion of the phar\ti*op!asl\ — This consists in tj ing the 
ph in ngoplast\ sutures which were inserted m Stage 1 Tins process 




Fig 772 —The edges of the soft palate 
cleft arc freshened by excision of a 
strip of mucosa 


Fig 773 — A little extra freedom and 
thickness of palatal tissue will sometimes 
be obtained by making a small cut with 
the points of the scissors as indicated 


is delated until this stage because the raw edges of the incision now 
come together readilj and without tension and at the same time thej 
drag with them the hah es of the freed soft palate Moreover the soft 
palate is now held in a position of considerable posterior displacement 
Suture of the flaps — 1 lie process of repair begins m front b\ suturing 



Fig 774 — The nasal mucosa is sutured 
accord ng to the method of Veau Note 
that two of the sutures have been left 
long to anchor the flaps 


Fig 775 — Insertion of the sutures 
into what was formerly the muco 
periosteum of the hard palate 


the mucous membrane from the nasal surfaces of the hard palate (Fig 
774 ) These are joined together m the mid line using fine catgut 
mounted on a needle Sev oral of tlu more anterior of thi «c sutures arc 
tied and left long being held b\ small arterv forceps The-e are used 
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later to anchor the flaps and prevent them from falling into the 
mouth The suture of the nasal mucous membrane i-» earned along 
over the whole length of the soft palate and uvula. The oral surf tet 
of the soft palate is sutured with line catgut, inserted m the fashion 


rtiri 




Fig 777 — Illustrates diagrammatically 
how, by cutting flaps In the method 
Fig 776 — Completion of the described a form of V Y advancement 

suture line takes place The letters 

indicate corresponding positions before 
and after operation 

of the end on mattress stitch One or two of the more posterior 
ones take large bites of tissue and arc tied hghtlv There is no need 
for tight suturing because ever} thing is so loose that suturing can bt 
carried out w ithout tension 


si 


Fig 778 — The mucosa from the nasal 
surface of the hard palate is united to 
the vomerine mucosa. The situation 
of the stay sutures is shown 


Fig 779 — Repair completed The 
dotted line shows the approximate 
situation of the united nasal mucosa. 


As soon as the soft palate is complctclv repaired on nasal and ortl 
surfaces attention is directed to tht two anterior flip-* which are 
raised from the underlung bone apd united bv two or thru, end on 
mattress stitches Next, the cut edges of the muco puao-.ttutn of the 
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hard palate (i e the edges of the posterior flaps) are united in a 
similar wav (Tig 77*5), and it is found that, in order to make the anterior 
and posterior sets of flaps meet at all, the suturing must be continued 
some distance along the posterior edge of the oblique incision (Fig 776) 
Thus it is easily seen, as shown in Fig 777, that considerable backward 
displacement of the soft palate has been effected and in fact a form of 
V Y advancement carried out In addition to this there is a small gam 
m the fact that both anterior and posterior sets of flaps are subjected 
to internal rotation 

Wien the two sets of flaps are able to meet the catgut sutures 
which were used to unite the nasal mucosa, and which were left long 
are mounted on a needle and passed through both sets (Tig 778 ) 
These act as stay sutures, and prevent the flaps from falling from their 
bed into the mouth Two stay sutures only are required as a rule, 



a floor to the nose 


and it is as well in passing them to arrange if possible that the suture 
line in the palate does not directly overlie that in the nasal mucosa 
as by this means there is less liability' to the development of holes 

This completes the repair of the palate The lateral spaces heal 
up quickly without giving trouble 

The method just described’ apphes to that type of case where the 
v omer is hot a prominent feature Where the vomer is w ell dev eloped 
much use cm be made of its mucosa as shown m Tigs 778 and 77‘> 
If the vomer is attached to one or other half of the hard palate as a 
unilateral cleft its mucosa is used as in Tig 780 In clefts involving 
the soft palate only the same principles should be applied, as shown 
in Figs 781 and 782 

After-treatment need not be elaborate in fact, the less local inter 
ference after operation the better Food should consist principally of 
milk and slops and each feed should be followed by a drink of sterile 
w ater Custards and particularly jellies are gratefully accepted Where 
catgut has been used throughout there is no need to remove sutures. 
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Children should be allowed out of bed as soon as the general con- 
dition permits The elbows should be fixed m extension in light 
cardboard splints to present finger interference in the mouth 

Results —After successful operation before the age of 2, In the 
method described, the majority of children will grow up as natural 



and normal speakers and require no speech training Speech training 
is only necessary in failed cases and where operation has been undid ! 
delay ed 

Holes m the suture-line should not be hastily interfered with, as 
they show a marked tendency to close spontaneous!! Particular!! 
does this apply to holes in the hard palate which can, if necessary 
and after the lap»e o* months, be closed by an obturator 



CHAPTER XXXVI 

PLASTIC SURGERY 

By Sir HAROLD GILLIES 

Introductory. — Plastic surgery began in a war stage and then parsed 
to a civil stage Methods proved efficient b\ trial in the years 1915- 
1921, were adapted and modified to ci\il conditions Very substantial 
progress can be seen First and foremost is the advance m the treat- 
ment of cleft palate In the a\erage case the surgeon can now expect 
to achieve the criterion of operation perfect speech Experimental 
work on the making of an external car gives promise that in this 
hitherto tiresome defect a new, attractive auricle can be made b\ 
straightforward operation Progress has been made in the technique 
of all skin grafts There is however, still a vast field for research in 
the problems of whole skin grafting blood supply of flaps, metabolism 
of the skm, trophic troubles incisions sutures, and instruments The 
effect of radiation and other physical agents on scar formation, includ- 
ing cheloid, needs further investigation The question of autologous 
and heterologous grafts is far from being settled The scientific, 
artistic and psvchic value of plastic surgery is so obvious that I 
hope this article will still further help it to an honoured phee in surgerv 
it would be impossible here to give due acknowledgment to all the 
workers who, in the past, have contributed to this difficult branch of 
surgery but I hope that the best points have been absorbed into the 
methods to be described 

Diagnosis. — In plastic cases diagnosis should be made with the 
greatest care and deliberation The points to which particular attention 
must he paid fall under three headings 

1 Quantity of the lost tissues 

2 Character of the lost tissues e g , skin mucosa bone 

8 Shape of the lost tissues in order that the shape and form of 
the portion to be transplanted ma\ be accurately estimated 
Unless all these pomts are scrupuloush attended to, mistakes m 
restoration will be very' common 

It is also essential to make a decision on the type of repair best suited 
to the case in hand This question is cspeciallv important when the 
plastic surgeon is called in to make good the loss occasioned bv the 
removal of tissue by operations for malignant growths He must 
decide whether some simple advancement operation will meet the 
requirements of the case, or whether the repair must be of a secondarv 
plastic nature, to be carried out later Operations involving only 
small areas of tissue about the lips or eyelids, more especially m old 
or infirm patients, lend themselves to the simple procedures while 
in younger, healthier patients, and where the loss of tissue is more 
1G31 
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extensive the first operation should be earned out in such a wav *u» to 
give the best possible ground on which to perform the sccondari 
plastic restoration 

Record taking — Plaster casts ma\ be of great help On them the 
surgeon can and should plan c>ut his operations beforehand B\ working 
out to a nicety the loss of contour he can provide an evict model 
of the missing mass In addition the casts provide him with the mot 
perfect form of record with which to compare the final result not onK 
for his own or his patient s satisfaction but also in case an} legal 
dispute should ensue From a practical point of view however thev 
are difficult to make somewhat irksome to the patient and very bulkv 
to preserve 

Photographs —Next to the plaster cast photographs constitute tin. 
best form of record Apart from their purely scientific value as 
recording the progress of the case they have a verv definite psychical 
effect upon both surgeon and patient Such photographs must not 
be retouched if thev are to be of anv real value though it must be 
admitted that ev en so they fail to giv e precise records of all conditions 

Diagrams — Stamp diagrams of the face and of the palate can be 
purchased and on them the position of the small scars and many 
defects of the nose and lips cad be adequately recorded A tape measure 
should be on the consultant s desk and the size of defects should be 
measured as far as possible In insurance compensation cases for 
instance great stress is placed by the legal profession on the length 
of the scar 

A rays — Radiographv is of course used extensiv civ where the loss 
affects skeletal tissues and in the demonstration of foreign bodies 
including glass 

General principles —The restoration of parts of the bodv destroved 
or deformed as the result of congenital defect trauma surgical remov al 
or disease should have for its main object restoration of function 
Concomitanth w ith this it should be the aim of the surgeon to secure 
a good cosmetic result 

In all cases the principle of restoration in kind— bone for l on< 
skm. lor sUu— is of the greatest importance In thi> connection it 
is necessarv to emphasize the utter futility of providing covering 
without lining whenever the loss extends mto the nose or mouth or 
Other cavitv lined wath mucous membrane 

Whenever such a wound is produced by surgical operation as fir 
example by the removal of a malignant growth of the lip and when 
a simple advancement operation to meet the requirement*? of the case 
cannot be planned and executed at the time of the operation it i s 
to suture skin to mucous membrane round the margin of the d fict 
This ensures the minimum of defomutv and displacement rtrukr* the. 
skin round the defect available for turning in to form the lining 
required (thus doing away with the necessity for lined flaps) and m 
addition renders the operation a clean healing one unlikely to be 
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followed by secondary h-emorrhagc Raw surfaces should be absent 
or reduced to the absolute minimum in all plastic procedures 

Paraffin injection represents an easy road to perfect contour repro 
ductions, and, unfortunately is still recommended by some surgeons 
The weight of evidence against it is so great as to make me hope 
that it will soon be considered unjustifiable Apart from its well known 
troublesome sequel's, the impossibility of removing offending masses 
of iibrosed material constitutes a very real objection 

Planning an operation. — Every effort should be made to form a 
definite plan of repair, especially in the larger tvpes of defect It 
may' be wise to give an example It is by no means impossible to give 
a plan for another surgeon to carry out a specified repair hut minor 
and quite often major variations m the plan will always be found 
desirable, and, as the repair progresses, these variations of the original 
plan require imagination and elasticity of thought 

In a ty pical case of loss of the skin of one cheek due to bums the 
first step would be to make an accurate measurement of the whole 
of the area to be^ replaced Due allowance should be included m this 
estimate for the retraction or replacement of normal tissues into their 
normal position when all the scar tissue lias been excised It is quite 
easy to fail to realize the full extent of the loss Great help can be 
obtained by comparing the damaged cheek with the normal one A 
templet of the area is then cut in jaconet or stiff tinfoil these materials 
being sterihzable at the time of the operation When the donor site 
has been determined the templet is placed on it and the skin marked 
by pricks with a needle dipped in Bonney s blue to delineate the flap 
Sev eral pricks may be made on the graft itself as identification points 
It is then necessary to make a decision whether the repair should be 
a free graft of skin or a flap There can be no doubt that a good flap 
to a whole cheek is far superior in cosmetic effect to any free graft 
Therefore the decision will be * flap unless some factor such as age, 
time, or finance, indicates the shorter but inferior procedure 

The site of the donor area may then be chosen In the male a flap 
ma\ be raised from the anterior pectoral region This is tubed in tvpe 
and ss earned on an acroaual pedicle — an arrow# perioral flap in 
the female the lower opposite half of the abdominal wall is more 
satisfactory as a donor site , the flap m this instance mav be direct 
and not " tubed ’ The pattern is then laid on the donor Site to ensure 
that there is sufficient skin available It is well to allow for cutting 
the flap very slightly on the liberal side to allow final excision of its 
margins 

The time factor must be fully explained to the patient and is the 
chief disadvantage of these repairs The shortest tune in which the 
flaps mav be transported is shown in the follow ing tables \nv attempt 
to hustle leads inevitably’ to eventual delay or disappointment Iso 
allowance has been made on these tables for the final review and 
possible " trimming ’ of the flap This must vary according to the 
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circumstance^ of the individual pit lent As a general rule, the tin 
sltould be reviewed three months after tin list op< ration hut no harm 
(and often good) is done if thev arc allowed to settle for a war Mon 
am minor trimming of the joining «cars and edges or thinning ». 
undertaken This operation can tMnlh he performed umhr I<* it 
anaisthesia and the period of hospitalization is short 
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Incisions. — All incisions should Ik math cleanh and with a "harp 
knife There appears to be no real advantage in am ra< thod of 
incision other than that in which the knife passes in a vertical directio i 
through the -kin 

Tissue trauma. — Tills must be reduced to the minimum and fo this 
end vtn fine toothed forceps or, better still, hn tissue hooks shn iM 
be useel for holding the skin edges I lajis of poor vitalitv arc Ix't In M 
and manipulated in swabs moi-tencd with warm s ihni 

Hxmoslasis — In this matter the surgeon is comtantlv in a dd tnt n 
Ik tvwen the length of time occupied in ligaturing ev tr\ vessel hmu v* r 
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small, and the amount of foreign material necessarily buried m the 
process, on the one hand, and the risk of formation of a hrematoma — 
the woist enemy of the blood supply of a flap — on the other The 
coagulating current is of considerable \ aluc 

Very fine catgut, or fine silk which allows even smaller knots, may 
be used where necessary', but direct crushing of vessels or the use 
of maftress sutures passing through the skin in order to obliterate 
dead spaces, is the routine 

Deep sutures. — Here again the introduction of more forugn material 
than is absoluteh necessarv must be stneth guarded against 

Deep catgut sutures may be required in order to obliterate dead 
spaces and to diminish the tension on skin edges the muscle and/or 
fat arc united b\ sutures placed at right angles to the line of incision 
their knots preferably being placed on the deep aspect The actual 
skin, when tension is an important factor can best be approximated 
by the mattress t\ pe of catgut suture placed parallel w ith the skin edges 
and taking up the deep part of the dermis Occasional^ deep stitches 
should take their purchase from fixed points if practicable be\ ond 
the area of the flap, as, for example from malar bone to cheek, beneath 
a flap in this region The edges of the flap are thus relie\ed of all 
strain on skin sutures For these deep sutures very fine 11/0 catgut 
may be used on an eyeless needle In neck wounds great care should 
be taken to mobilize and suture the platvsma in this manner 

Skin-sutures — For suturing the skm a fine cutting needle of a shape 
suiting the surgeon s preference should be used The abdominal e\ e 
less catgut needle has been modified smtabU fdr skin suture, and 
am one who has once used an eyeless needle in the skin will ne\er be 
content to go back to the older method The strong demand for c\ cless 
sutures that is springing up will bring the method within the reach 
of hospital and general routine 

Many varieties of stitch are used, the simple interrupted and^the 
over and o\er continuous type most frequentlv Tine silkworm-gut 
is suitable for sutures upon which little strain is expected The con- 
tinuous lock or blanket stitch gives nice eversion of skin edges and is 
part/calarl$ useful it hen tite surgeon ts norkmgsntgbltanded IWare 
there is much tendenev to infolding of the skin margins the end on 
mattress suture, either interrupted or continuous, is the most satis- 
factory Mention should also be made of the triangular stitch for 
suturing three points with one stitch, the centre point being picked 
up subcuticularly 

Though the subcuticular stitch (usually of silkworm gut, but 
occasionallv of catgut) has the great advantage of absence of external 
stitchmarks, I have not found it especially suitable except m the 
straighttr incisions where scar tissue is absent and there is no disparity 
in length between the edges to be apposed It lias, however, been 
much facilitated bv the eyeless needle, and has now taken the place 
of many of the above methods Greater care in placing the plane of 
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the stitch at equal distances from the shin surface Ins In the excellent! 
of the result greatly increased its populantv Either silkworm gut 
a prepared silk such as Dehnatcl or stainless wire mav be tlmad d 
on an ej eless needle The wire suture is becoming increasmgh popular 
as it does not break holds the shm edges nicelv together and is ea ih 
withdrawn Perhaps the best results arc obtained b\ using two 
subcuticular stitches one for the deep and one for the supt.rfK.nl 
lajers of skin 

External dressing methods to obtain an even pull toward* the 
incision so relieving skin tension arestronglj recommended Ordimrt 
Z O plaster elastoplast and better in most situations lastonet ft\ul 
with mastisol are in common use and in addition enable sonn 
pressure to be applied over the wound itself 

Drainage — Drainage should be provided whenc\cr hamiostasis i 
incomplete 

Skin grafting — The methods of skin grafting which find a pla^e 
in plastic surgerv are the epidermic graft (Thiersch) the tine/ n or 
graft used e\tensi\ely at Sidcup in the 1*>14 1918 war and now named 
intermediate graft bv some American surgeons and the uhoL tlnc/ness 
skin graft used either as a flap (Wolfe Krause) or as pinch graft 
(Reverdin) The latter is in realit\ a mixture of all three thicknesses 
of skin The epidermic graft should be reserved for mucous lining 
as m the mouth nose conjunctiva urethra or vagina the thick razor 
graft is applicable to all clean raw areas and is at its best on an area 
prepared surgicallv at the time of a size which can be covtrcd com 
pletclv bv one or two large grafts and over which adequate pressure 
can be applied Perfectly good results are obtained when this tv pc 
of graft is placed on a fascial or muscular surface The Padgett 
dermatome facilitates the taking of this graft * 

The whole thickness graft is reserved for special occasions and 
situations because of the greater difficult! of its application Wlitn 
successful its adv antages he in the thickness and texture of the tnuis 
plant The pinch graft methods are best applied to large granulating 
surfaces which it is unwise to excise before grafting 

Numerous methods of fixation are employed but all depend on 
the principle of pressure providing m intimate coaptation of the *oil 
and the transplant Bv far the greatest revolution in skin grafting 
has arisen out of the pressure method of fixation This is seen in its 
most startling form in skm grafting a pocket m tlic mouth or nose 
Esser deserves credit for his original idea of Using a mould bunt d in 
the tissues but far more do the Sidcup surgeons and dtntal surgtons 
who made it bv progressi\e modifications into one of the most ct rtam 
operations in surgerj Whenever possible an accurate mould of the 
raw area should be made and the graft placed on the mould If more 
than one graft is required the pieces are so placed that their adjact tit 
borders just overlap one another On convex surfaces j re* un 
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bandaging suffices Ferns Smith's researches in the direction of 
pressure bag fixation are of great present and future value 
The moulding material most commonly used is Stent’s — a piece of 
which is dropped into boding water just before use It is applied to 
the area when cooling off, and set thoroughly with cold sterile water 
When ready, the mould may be fixed in position with strapping, 
mastisol fixation, or stitches across it Another common method is 
to use wool soaked m paraffin and flavine, and to tie it over the graft 
by the long ends of the stitches 

In the mouth various forms of dental splint are used splints fixed 
to the teeth are also used in grafting the interior of the nobc , while 
suture to adjoining healthy skin or simple fixation by adhcsiv e strapping 
is employed where no other mean* is available 
The epidermic and thick razor grafts are cut with a razor or special 
Thiersch knife, and may be taken from any part of the body , though 
as they must usually be hairless the regions commonly sought are 
the inner aspect of the upper arm and the anterior aspect of the forearm 
and the thigh 1 he area chosen is cleaned « ith ether and immediately 
before cutting the graft is again washed over with the same antiseptic 
The area is shut off by sterile towels clipped round the limb the arm 
is held at right angles to the body by an assistant An assistant 
applies a strip of wood on an arm at the upper extremity of the area 
while the operator manipulates another — the border of which is 
greased — in such a way as to lead the razor down the arm Variations 
of pressure with the board will determine the tension and area of skin 
presented to the Cutter Some slight support from below w ith lateral 
stretching of the skin of the limb may also be required 

Various substances such as stenle vaseline and saline have been 
used to lubricate the knife and prevent rucking Bold cross strokes 
of the razor, with even downward pressure, are required for the actual 
cutting and the surgeon should aim at obtaining a graft of even 
thickness throughout 

Much experience is required to cut a large thm graft w ell 
Once the graft is cut, it is placed immediattlv upon the mould 
already made m stent, of the area to be grafted, and is evenU spread 
over its surface with the raw part outside The mould with skin graft, 
is then replaced on the area to be grafted, and fixed in position by 
the mo*t convenient means available 
A convenient method of manipulating skm grafts, especially if 
multiple grafts have to be fitted together, is as follows — / vile gras, 
a wide meshed greasy material of the size of the area to be covered, 
is placed on a flat surface on the instrument table Several pieces 
may be overlapped and smoothed together The grafts are now laid 
over this with their raw surfaces upwards, in such a way as to cover 
the entire area Bach graft is o\ erlapped slightly ov er its neighbour 
so that there are no gaps at the joins By lifting this piece of (ulle 
gras carefully the whole can be earned in one piece to the wound It 
can then be sutured to the margin with a few stitches, sufficient ends 
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being left long Pressure may mm be applied by fine sponge* Sorbet 
sponge, wool soaked m paraffin and flavine, or eusol-soaked gauze, 
to make a flexible pad over the graft The long ends of the stitches 
are tied over this pad, and provide very accurate pressure Stent 
pressure may be used with sponge pressure over tint 

Wolfe’s method.— A Wolfe graft is made from that portion of the 
skin which extends down to, but not into, the fitty layer It is cut 
by a small scalpel in much the same way as skin is raised in the dissect 
mg room The graft which has been marked out by pinpricks in 
Bonnev s blue is cut of exactly the same size and shape as the area 
to be covered for it is essential that it should be provided with con 
dttions of tension as nearly as possible like those it possessed in its 
natural position It is placed on the area prepared for its reception, 
and its margins are accurately sutured with fine stitches, close lo the 
edge preferably of the continuous type Here it is especially accessary 
to bear in mind what has been said under the heading of tissue trauma 
fp 1G34) for every smallest damage is likely to show asaspotoflocahzcd 
gangrene m the finished result A mould of the raw area is made in 
dental composition before the graft is sutured into place , this, when 
fixed by the method illustrated m Fig 7B3A, effectually prevents any 
accumulation of blood or serum between the graft and its bed Here 
again is illustrated the principle of pressure-dressing 

Pressure is applied for a varying length of time Terris Smith aims 
at 80 mm of mercurv pressure for 12 davs Although successful 
\\ olfe grants have frequently been seen w ith less scientifically applied 
pressure it must be admitted that grafts which are viewed on say the 
5th or 7tli day have been occasionally observed to undergo first, a 
filling up or oedema and subsequently , some form of trophic loss So 
that if the pressure is still being successfully applied, and there is no 
other reason to disturb the dressing my present inclination is to follow 
the ideal Possibly some electro therapeutic method may supplant 
this pressure method of preventing (edema 

The final colour of these grafts is not uniform In some cases they 
take on a brown sunburnt appearance difficult to explim, while m 
others they nev er lose the somewhat glaring whiteness which robs them 
ol much ot their cosmetic result The art ol colour tattooing has a 
v ery definite place in plastic surgery W olfe grafts do best in position'* 
such as the forehead where it is possible to obtain good pressurt- 
dressmg They fail to do so well when placed on yielding and mobile 
tissues where adequate pressure-dressing is not so readily applicable 
However by the latest methods of pressure-dressing even this difficulty 
has to a large extent been overcome 

Pressure methods - Mention must lie made of the Cocht mclhol of 
providing pressure He aims at stretching the base of the graft by 
suturing a frame of celluloid to healthy skin some distance from the 
margin of the wound Round this frame tapes may be passed and 
tied over a mould of the raw area Undoubtedly good rc-uH*' are 
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obtained, but the principle is not different from the method of leaving 
long ends of sutures to tie over sponge or stent pressure, and has the 
dis idvantage of being more compheated, w ith a risk of distant stitch 
marks 

Perhaps the best of all pressure methods for a Wolfe graft (com- 
bining the advantages of all) is to make a frame that fits outside the 
wound area out of a rope of black guild prreha This, when laid on 
soft, will take up the contours of the wound surroundings and when 



Fig 783A — Schematic diagram of method Fig 783B — Scheme of simple fascia 

for obtaining tension and elastic pressure lata bands used in facial paralysis 

of Wolfe graft on its new bed [Ajut Blair) 


set will represent a firm ring following the contours It should be 
about a third of an inch thick After the graft has been sewn into 
position some long-ended sutures are tied to this frame and w ill produce 
centrifugal traction on the base of the area to be grafted The ends 
are still left long after the knot has been made and can be used to tie 
down the sponge on to the mould and so produce an elastic and even 
pressure on the graft This is possibly the first description of this 
composite technique (Fig 788A ) 
rat-grafting. — J ittle need be said on this subject Pieces of fat 
are best obtained from the abdominal wall Deep catgut anchoring- 
sutures should always be avoided if possible and careful hcemost.tsis 
and accurate apposition of the skin-edges over the graft arc of extreme 
importance Asepsis should be very carefully attended to throughout. 
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for the transplant is especially liable to infection As fat \ anes m its 
fluid content one third allowance should be made for its contraction 
Old fat grafts of several years standing show more fibrous tissue than 
at the time of transplant but their sun i\ al cannot be disputed despite 
any w ntings to the contrary 

Fascia lata graft — The most common condition for which these 
fascia lata grafts is required is facial paralysis A great deal of work 
in connection with the cure of this distressing condition has been done 
all over the world At present the possible treatments appear to be 
as follows — 


Nerve grafting and nerve anastomosis — \\ henev er this is possible it 
should take precedence over any attempt to alleviate the condition 
by the insertion of fascial bands It has been pointed out however 
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that when there is no galvanic response there is then a clear contra 
indication to an\ nerve grafting and cases of many years standing 
usually fall into this category 

Fascia lata supports —Where nerv e grafting is contra indicated these 
fascial supports have a v eiy definite v alue Before their insertion care 
should be taken to eliminate all septic foci from the patient s buccal 
orbital and nasal cavities If the paralysis was caused by mastoid 
disease everything possible should be done to make the mastoid cavity 
aseptic The fascial strips are obtained from the fascia lata of the 
thigh by one of the vv ell know n methods that recommended being l>\ 
the use of a nng stopper and fascia cutter Fascial stops are then 
placed in loops in such a vv av as to take a hold on the muscles of the 
sound side of the upper and lower lips and of the comer of the mouth 
The loops aTe passed by means of the Blair fascia needle through t ny 
incisions The fixation point is usually the pre-auncuhr fascia A 
satisfactory support is obtained by this simple operation and there 
is both objective and subjective improvement (figs 7SSB 784) 
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Activation of the face by attachment of fascia lata to temporal-muscle 
flap —Activation of the facial muscles is now considered possible bv 
attaching a flap of the temporal muscle to the band and loop m such 
a way that when the temporal muscle is contracted voluntarily move- 
ment of the face occurs, simulating facial expression 

Activation of the paralysed eyelid — In 1^17 I describe l a method 
of using temporal muscle and fascia to take the place of lost malar 
and low er eyelid muscles Its bulk prov ided contour and its mov emcnt 
some expression Since then many improvements have been made 
The use of the temporal muscle and its fascia is a satisfactory method 
of obtaining muscular mov ement for the paralysed eyelid A flap of 
muscle is cut rather far forward and a considerable amount of tem- 
poral fascia is taken w ith it By splitting this fascia it may be made 
sufficiently long so that while still attached to its original muscle a 
strip can be passed to the upper and lower lids to meet at the inner 
canthus Tins little flap squeezes the tvv o eyelids together The muscle 
action is as a rule not very strong but quite sufficient to give a definite 
support to the lower eyelid 

Cartilage-grafts.— After the usual preparation of the skin an incision 
4-0 in m length is made perpendicularly over the central point of 
the ascending portion of the 7tli costal cartilage preferably on the 
right side of the body A transverse incision gives a worse approach 
but a better scar This is carried down through skin subcutaneous 
fat the rectus sheath and muscle and the glistening surface of the 
underlying cartilage is exposed By suitable retraction of the muscle 
on either side of the incision good exposure may' be obtained and by 
working with the rugine around the lower border and deep surface of 
the cartilage, the portion to be removed is easily isolated from its 
muscular attachments Considerable variety in the shape and size of 
the cartilages m this region is met but as a rule the lowest cartilage 
seen represents the anterior slender extremity of the Sth, while the first 
complete cartilage crossing the wound is the more bulky 7th The 
former is usually insufficient for the larger restorations, but is commonlv 
taken and stored as a spare fragment In cutting through either 
cartilage the rugine is introduced on its deep aspect to protect the 
underlying structure Wrapped in a moist sterile towel, the pieces of 
cartilage are put on the small table set apart for the sculpturing which 
they must undergo before they reach their final destination Bleeding 
vessels having been ligatured, the wound is closed in the usual way 
Anv useful fragments of cartilage left over at the end of the operation 
arc buried subcutaneously, according to my method, m a pocket m 
the abdominal wall The right iliac quadrant is the best region for 
in this position the cartilage appears to give least trouble to the patient 
of either sex Smaller restorations of nasal contour are sometimes 
affected by septal cartilage, while an alar sup] ort, or one for » i 
stiffening of an eyelid, can conveniently be taken ■' the com’ 
the auricle 
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Bone-grafts — "I he case with which cartilage cm be obtained and cut 
to any required slnpe and si/e makes it popular in even, branch of 
plastic surgery where restoration of contour is the mam ami onK object 
of operation However much experience chows that it is aery liable 
either to a change of position after implication or to a change of 
slnpe The degencrativ e process produced in the graft occurs unevenly 
and too frequently with an ugly result To avoid this the «lnjK 1 
iliac bone graft has become the common graft for depressed nasal 
bridge It is easily obtained and shaped gets firm bony union with 
the bony bed to which it is attached remains straight and if as rarely 
it becomes mildly infected it will resist destruction In constructs 
rhinoplasty however where the whole nose Ins to be re built cartilage 
in the form of thin strips for the alar support and thick strips for the 
bridge support is still recommended (see p ft 5f) I or rtstonng lo,t 
portions of the mandible iliac bone grafting is an established procedure 
and is here briefly described 

Before operation the fragments of the jaw arc five l by metal cap 
splints and suitable bars fixed to the teeth in a position as nearly as 
possible approaching that of normal occlusion The gap is thus wtll 
defined when the ends of the fragments hate Ixen ixpo^ed ml 
freshened It must lx? emphasized however that the posterior fra^ 
ment (especially if edentulous) has usually been pulled forwards ml 
inwards and should be freed so that the inter po ition of the bom 
graft will push it backwards and outw arils into normal position A 
submandibular incision is made if possible m the line of and at the 
same time excising a previous scar After careful protection of tht 
skin edges bv towels the wound is gradually deepened by excision 
of the dense scar tissue usually present between the fragments Deep 
tissue flips are preserved as far as possible to provide covering for 
the graft The ends of the fragments hav ing been cleared and defined 
by tlie careful use of knife and ruginc freshening is earned out ly 
means of bone-nibbling forceps or other suitable means until healthy 
bleeding bone is reached Near the angle of the jaw where the tone 
is thin the outer surface must be extensively freshened if union is to 
follow When this freshening process is complete and the enh of 
the fragments have been drilled to take sutures of stainless steel wire 
the gap is readv to receive the graft and all that remains is to plan and 
cut the latter and fix it in position by the ordinar* mb's of carpvntrv 
A rough model or templet is made in tinfoil or thin shut had th 
length and shape of the bone required 

The hip region is now prepared W ith the patient turned well over to 
the side opposite to that from which the graft is to be taken a curved 
mci ion convex downwards so as not to he directly over the crest 
is made down to the fascia covering the gluteus jnaxmut anl tli 
upjier skin flap is reflected The outer edge of the crest \fcinp iw-d as 
a guide the gluteal fascia i» divided and the upper fibre's of the niu«clc 
arc scparateel from the bone in such a way as to expos, the oilier 
surface of the ilium to a depth of about 1 in over the extent required 
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The templet is placed in position and outlined on the surface of the 
bone by chisel and mallet These cuts are deepened until they extend 
through half the thickness of the ilium when a wide thin chisel or 
osteotome dmen downwards from the upper surface of the crest, 
completes the separation of the graft With Lane s bone holding 
forceps the graft is transferred to a small table set apart for final 
trimming and drilling The hip w otind is closed bj deep and superficial 
sutures drainage is always advisable 

The portion of bont removed consists of the outer cortical lajer 
and half the thickness of the medulla of the ilium Its texture is v ery 
similar to that of the normal mandible and the half thickness graft is 
about the same bulk os most parts of the mandible for w hich graft 
mg is required There is no necessity for taking the w hole thickness of 
the bone a procedure causing mdeh greater interference w ith muscular 
attachment The graft is «o cut that its anterior extremitj may be 
fixed to the posterior fragment of the jaw and its posterior end to the 
anterior fragment while the crest portion lies downwards and the 
cortical surface outwards The ends of the graft are fashioned so as 
to fit the areas freshened for their reception as accurately as possible 
and it is upon this part of the operation that much personal ingenuit> 
has been lavished Drill holes are made to correspond to those of the 
freshened extremities and the graft is transferred to its bed and wired 
m position bj mattress sutures 

The deep tissue fl ips are draw n together b} catgut sutures so as to 
make a good covering for the graft and the wound is closed in the 
usual way drainage being seldom necessary 

The time for w Inch it is necessan to retain the splints varies con 
sidcrablv In most cases they have been kept m position for from six 
weeks tb two months Though authorities on the subject have lately 
advocated verv earl} removal I am not conwnced that this procedure 
though it tends to earl} restoration of function ensures the best 
occlusal results unless some other means of preventing recurrence of 
the original deviation of the fragments can be planned l mon of the 
graft is usuall} w ell advanced at the end of the second month and the 
new portion of jaw Continues to get stronger as it takes on active 
movements* Recently excellent results have followed the use of 
multiple chips of the medullarv portion of the ilium 
Tvulc IV — Skix plus 

I Local flaps taken from the neighbourhood of the defect when the 
donor area mav be cosmeticallv repaired b} direct suture 









•Cl ■> an 1 M indoe The La <• Sufgkal Cau pi ea i us of Fra tore ef the 'Ian 1 Me II I MtJ Jo u n 
IVe 9 1933 t IWW 







1010 PLASTIC SURGERY 





SKIN FLAPS 


1047 

2 Flaps from a distance. — These base tlie advantage of introducing 
new tissue without anv allowance having to be made for a secondary 
repair 

(«) Without the use of an intermediate " halt "-‘-a flap which b\ 
its own length can successfully* bridge the intervening gap 
between the donor and recipient areas 



(6) II till an intermediate " host "■ — a flap taken from a donor 
area so remote that it requires primarv attachment to an 
intermediate host to bring it in contact with the recipient area 
(Fig 78S ) 
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SKIN TLA PS 

The Gillies tubed pedicle Hap (Tigs ?S >-7b7) — ' Tlie principle of 
this flap was evolved in October PUT when the phstic surgeon was 
confronted with the difficulties of restoration of considerable portions 
of the skin of the face in severe hums No facial flaps were available 
so that skin hid of necessity to be brought up from more or less 
distant regions The difficulty of obtaining a sufficiently certain 
blood suppk was overcome to a great extent b\ the method dcvcnlud 
As an example let* it be supposed that the transfer of a large area 
of skin from the cheat to the face is Indicated It is mecs an to 
provide a flap who c pedicle shall be situated somewhere in the ngion 
of the base of the neck A strip of skin usuallv about 21 to 8 m in 
brLadth is raised from the neck and upper part of the chc-t (l ig 7b7 A) 
its upper and lower extremities being left attached The two edges of 



a alMsltoS. k of *n C. I iu i-rolIUptn •'pwpjrt it* 

this strip art accurately appo ed b\ a continuous fine suture while the 
margins of the raw surface remaining art frcelv undercut in order to 
allow them to be brought into apposition bv suitable tension and other 
sutures ( Fig 787 B) Tins latter procedure is facilitated by raising the 
shouldtr on the side from which the flap has been cut and inclining 
the head tow arils it \\ hen the flap is broad and the secondarv approxi 
ination at all difficult it :s better to leave the under raw ant 
to granulate under a paraffin tvpe dressing The flcvibihtv of the 
resultant epithelium is truly astonishing 

The flap now forms a sausage like tube of skin attached to tin bndv 
at its two extremities \fter about three vucks the lower end of tb 
tubed flap mav be separated from the chest and being o|>cntd out to 
the required amount ma\ be applied to and sutured in po it ion on 
the area to which it is to be grafted (l ig 7S7 C) 

After a further period of three weeks the upper end of the pedic! 
mav be likewise separated and spread over some other part of the face 
depending now for its blood supph on the priviou U griftid lower 
<nd \ arious other transfers mav lie made after suitibl mtirval 
of waiting until the tube is completeh used If after the first trmsh r 
no further skin is required the pedicle portion is div idtd from the ptn 
grafted and replaced in its original position on the sub of the n xk 
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Bv means of the tubed pedicle, skin ma\ be brought b\ stages from 
almost an^ part of the bod\ to a desired spot, and it is in this respect 
that its introduction maj be considered the most important advance in 
plastic methods which has been made in recent 3 ears 

Direct pedicle flap method. — In transferring a direct full-thickness 
pedicle flap from one part of the patient to another it is necessary to 
pit particular attention to its accurate design in order to avoid danger 
to the blood supplj The direct flap method is ad\ antageous in that 
the number of essential operations is reduced to two with an interval 




Fig 787 — Tubed pedicle flap 

\ mm mol 1 iluiior trt lor l ibrd pod rlo D ii» the ocro lo pectoral ttpmhlh in ml’v t 1 the 
obi jue icgu lal U s I rt o( « lubnl ped cte flip C fourpolnl « t ire Tn n i U r w an u 
at each eitretuilj 

of two or three weeks thus shortening the length of stav in hospital 
verv considcrabh 

The principle of the method of accurate design is to imagine the 
operation completed and to reverse the steps of the procedure of 
transferring the flap, using as a model an exact jaconet or lmen pattern 
of the defect to be covered It is thus possible to arm e with speed and 
accuracy at the correct topographical origin of the flap to be cut from 
the donor area Suppose that there is a rectangular area over the 
posterior surface of the elbow -joint to be co\ ered b> a direct flap taken 
from the side of the abdomen After the usual pre-operative prepara- 
tion and sterilisation of the pattern, the elbow is flexed and approxi- 
mated to the side, bringing the defect as do's as possible to the donor 
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area The pattern is now fitted accurately to the defect The assistant 
holds the lateral edge carefull} m position while the medial edge is 
turned over on to the abdominal skin and held bj the surgeon in the 
position wlucli it natural!} takes, so as to leave the intervening portion 
comfortabl} slack The lateral edge of the pattern is then released and 
the arm moved awaj from the side, while the surgeon smooths the re- 
mainder of the pattern over the abdomen The skin outlined by the 
pattern is marked by scratching and dissected up to form a flap, 
the attached side of the flap on the abdomen corresponding to the edge 
of the pattern iirst shifted to the bod} It is necessar} in some situa- 
tions to allow enough extra skin at the base of the pedicle to ensure a 
sufficient!* large area of the flap being sutured in position After two 
to three weeks the attached end of the flap is divided and sutured 
into position on the arm The line of di\ ision can be readil} marked 
out b\ placing the pattern in position over it (fig 788 ) 



Fi® 7S9 

A ui Vmiinlnjiot flap !»r simple * IvancMnent II C Iran'p^v^i flap Thu rxiunple sho»i 
raisin* ol comer ol mouth 


The advantage of the method will be realized m direct transfers from 
limb to limb such as calf or ankle to opposite leg or thigh It will be 
found a great comfort to know that the flap will fit its new lied 
accuratel} without it* having to be pulled into place In overstretching 
some portions or inserting stitches, which evert considerable tension 
Gangrene and removal of stitches are thus largely avoided Plaster 
fixation is essential for cross limb flaps 
Tile same principle of reversing the operation is applicable m making 
the design for all tubed pedicle transfers, but it is not quite so essential 
owing to the great mobihtv and vitalitv of these flaps * 

Other forms of flap. — No useful purpose would be served b\ a 
detailed description of all pos-ible skin flaps Esseritiaflv , all flaps 
are similar, and consist of two parts — the part chiefl} concerned in 


• Colics, The 1>- so of !V>S.I«r ttip- Bn I UtJ Dec. 3 1 93-* a 100$ 
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the traffic of circulator} fluid;., and the part a\adable for plastic use 
Broadly speaking the) maj be grouped as (1) advancement flaps and 
(2) transposed flaps (Figs 7S9 and 790 ) 

Apart from those containing a definite artery , such as the superficial 
temporal (the base of which may be cut quite narrow), generally speak- 
ing the base should be at least as wide as am part of the flap, while the 
length which may be safelv taken vanes with both breadth and depth 



Fig 790 

\ rotat on flip II do it>Ie ad anting \ Y dap Type lo cure def it of lower lip 

LYMPH (EDEMA 

The condition at the present time that should be treated surgicallv 
is one where the cedema is due to lymph blockage in the inguinal or 
iliac regions This ma\ arise idiopathically or may be the result of 
trauma of the lymphatics due to disease or operative interference 
The condition of the arm is seen after certain types of mammary 
excision where the block i>w the axilla 
The classical method of treatment is of the Ivondoleon t\ pe in the 
leg This consists of free excision of the subcutaneous tissue and deep 
fascia uniting the skin directh to the muscles The principle behind 
this treatment is that the lymph of the limb is drained away through 
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the muscles It also has the advantage of removing hopeless! 
cederaatous tissue The results vary in different dimes , but mo< 
observers agree that even in the good cases a mild recurrence is hkeh 
Tins can be controlled by bandages The Kondoleon operation shouh 
therefore, be attempted in most cases ( Sec p 53!), Vol I) 

A second experimental method is to insert a piece of skin w ith il 
1\ mphatic vessels, the valves running in the right direction, across tli 
line of the block Unis, in conditions of the leg and thigh, a flap < 
skin from the inner aspect of the arm and the anterior aspect of tli 
forearm is grafted from the inguinal to the mammary region so tha 
the lymph runs up this bridge, and is drained to the neck ua the a\ilh 
It is too early to assess the value of this operation, but it is a favonrabl 
proposition in certain cases That it has been a complete cure in 
few patients is without doubt In the arm conditions a bridge c 
skin must go from below the axillary block to the root of the necl 
and this bridge must contain the necessary 1} mph valves A metlio 
that has been used five times is to swing over the opposite breast t 
give drainage to the arm Thus the lymph of an oedematous ngh 
arm ma} be drained through the left breast into the left axilla A 
the cases in which this has been done show marked improvcmen 1 
Unfortunately two of them were already suffering from neoplasti 
metastases at the time the operation was undertaken 


DEFORMITIES IN UPPER LIMB 

Deformities to the Hand foi lowing Injuries to the Skis 

Bums of the hand. — In this condition there is frequentlv scar-tissu 
contracture of the fingers Whether onl\ the palmar surface of th 
fingers or the whole of the palm be involved, the usual method c 
treatment is a free graft As regards function there is little cliotc 
between a thick razor-cut graft and a Wolfe graft, but cosmcticall 
the latter may be preferable It is. however, more difficult to apply 
When it is found necessary to graft the flexor surface of a finger it 1 
usually desirable to cany the graft on to the side of the finger '•o tha 
any subsequent tendency of the joining scar to contract will not resul 
«t hVvrorx deformttf There is .1 catncrntt cemoeptKm that <" grer/ 
on the palm of the hand does not subsequently withstand manua 
labour There appears to be no ground for this 

On the dorsum of the hand the same types of graft are desirabli 
except in rare instances When tendons are exposed it may b< 
preferable to utilize an abdominal flap in order to provide a pad a 
subcutaneous tissue which will prevent adhesion between the tendoi 
and the skin These abdominal flaps are, however, as a rule tor 
bulk} to give good cosmetic result 

Recent trauma of the fingers. — In glov e avulsion of the cnlaneon 
coverings of the finger, the best treatment is the immediate apphcatioi 
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of a free skm graft A more common condition is. the oblique amputa 
tion of the tip of the finger including perhaps the top of the nail 
together with the whole of the pulp The phalanx is exposed and if 
these cases remain untreated their con\ alescence is slow and the end 
result unsatisfactory Cases ha\e been recorded of the immediate 
resuture of the detached fragment plus the application of pressure 
As a general rule the tip will survive In the less extensive cases or 
where the detached fragment is not a\ ailable the immediate application 
of a W olfe graft after trimming back the exposed surface of the phalanx 
1 -. desirable In very severe cases it may even be wise to attach a 
small abdominal flap to restore the subcutaneous pad on the finger 
tip* 

X-ray bums — These usually inv oh e the dorsal aspect of the 
hand or fingers Excellent results are obtained bv free grafts usually 
of the thicker type (p 1689) 

Loss of digits — Probably the chief indication for operative inter 
ference is the presence of a functional thumb m the absence of anv 
structure to which it may be satisfactorily apposed In these cases 
it is wise to extend the stump of the hand in the region of the index 
finger either by a tubed pedicle or an abdominal flap This prolongs 
tion is subsequently stiffened by the insertion of a bone graft into the 
distal end of the first metacarpal Occasional!! this procedure mav 
be earned out on the ulnar border of the hand as u ell as on the radial 
border The cosmetic results are not necessarily good but the 
functional result is satisfactory 

The other indication for operation is the presence of normal fingers 
and the absence of the thumb If the metacarpal is intact a short 
prominence maj be added to give successful apportion to the finger 
tips The bone graft should be c ct into the metacarpal at a slight 
angle of adduction prolongation of the metacarpal is thus obtained 
and is most satisfactory 

Congexital Deformities of the Skix of the Hand 

Webbed fingers — The majority of cases of syndactvly have not 
enough skin for the reconstruction of the contiguous surfaces of the 
two lingers Perhaps the most satisfactorv method of treating this 
condition is to reconstruct the web by two triangular flaps with their 
bases proximallv one on the dorsum and one on the palm These 
are sutured together and provide an effective check against anv 
subsequent tendenev to contracture The fingers are separated as 
widely as possible A slun graft for the remaining raw area is 
inserted upon a stent mould and retained m position for from 10 to 14 
days This graft may be of the Wolfe whole thickness variety or cut 
with a razor It is usually unwise to divide more than one web at 
one operation since the secret of success Iargeh depends on wide 

* Sc* 41*0, “ Aulofraf of Ampuu ed Dif t, Lancr' 1940 t 1003. 
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separation of the affected fingers In those cases of svndactjlv 
where there are bone remnants of more than the requisite number of 
fingers, care must be taken to conserve only those b6ne elements 
which have associated tendons (see also Vol I, p 100) 

Acpuired Deformities or the Hard 

Dupuytrcn’s contraction. — The treatment of this condition depends 
on the degree of shin involvement 

1 In the absence of skin involvement a flap of skin and subcutaneous 
tissue is. raised through an incision running transversely across the 
finger at the crease of the proximal interphalangeal joint On reaching 
the ulnar border of the finger the incision turns and continues down to 
a point almost opposite the \vnst The flap of skin is raised sufficiently 
far to expose the whole of the involved palmar fascia This is 
removed, the finger straightened, and the flap resutured into position 
Even pressure by a sponge must be maintained for at least eight davs 
since the flap of skin is to all intents and purposes a Wolfe graft The 
position of extension of the affected finger should be continued for a 
period of about six months by efficient nocturnal splintage 

2 Where there is involvement of the skin, the whole of the affected 
skin and palmar fascia is dissected away , and the fingers are fixed m full 
extension A Wolfe graft is applied and kept in position bv pressure 
The post operative treatment is similar ( See also p 103 Vol I) 

DEFORailTIES OF THE FOREARM AND AX ILL V FOLLOW 2X0 IxjlRIES 

to the Skin 

Forearm. — These deformities are chiefly the result of bums or 
extensive lacerations Contracture in the region of the antecubital 
fossa is common In the male this may be efficiently treated by a 
free graft In women, however, where the cosmetic result is important, 
it frequently desirable to replace, not onl\ the skin in the region of 
the antecubital fossa, but also that of the whole of the forearm This 
is best done by a flap from the flank, with joining lines on tiie radial 
and ulnar borders of the arm (see Direct flap, p 1049) The same ty pe 
of flap is sometimes desirable in cases of extensive laceration with 
involvement of the muscles, particularly when these arc tending to 
contract as the result of fibrosis The cosmetic results of tiiese ab 
dominal flaps to arm or forearm arc so natural that it is difhcult to 
distinguish which is grafted and which is non grafted skin 

Axilla. — These also are usually the result of bums When the 
axilla is occupied by a dense mass of fibrous tissue and the arm is 
closely bound to the side the initial treatment consists m division 
of the scar, probably without removal of any tissue The arm is 
adducted and the resultant raw area free-grafted Secondary webs 
in either the anterior or posterior axillary fold regions may frequently 
be dealt with by extensive Z plastics The incisions of this plastic 
usually require to be. so wide that it is impossible to cure a contracture 
of hath folds at the same sitting Occasionally there is insufficient 
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material in the axilla for a / plastic to be practicable In thtM 
instances a rotation flap from either the anterior or posterior surface 
of the bodv* ma\ be useful 

RHINOPLASTY 

Tlie case of the patient who from disease or injury has suffered 
loss of the whole nose will be taken as an example It should be casj 
then to see how the method of dealing with such a case mav be 
modified to suit tndiudtnl less e\ teniae cases I do not propose to 
gne a historical outline of rhinoplasty nor to describe methods 
necessarilj based on isolated cases which appear unsati*>f ictorj on 
theoretical or on practical grounds 

In no brancli of plastic surger} is the principle of restoration in h « t 
of greater importance skin supporting structure and epithelial 
lining must all be prouded if the cosmetic result is to be at all 
permanent 

The operatn e treatment maj be di\ ided into the follow ing stages 

1 Prcliminarj establishment of air w a> 

2 Subcutaneous implantation of cartilage to form scaffolding 

3 Rhinoplasty proper 

4 Return of the pedicle 

5 Skin grafting of the forehead general trimming and final 

contour production 

Stage 1 As the lining of the new nose is to be formed b} turning 
m small flaps from those areas of the face bordering on the defect it 
is essential that these latter should carty an efficient blood supplj 
drawn from the mucosa upon which the} abut To this end all scar 
tissue around the defect is carefully excised with exact apposition 1>J 
accurate suturing of mucous membrane to skin It is at this stage 
in cases of subtotal loss a Meeting the upper part of the nose that the 
lower or terminal segment which has ustiall} become consult rablv 
displaced upwards b) contnction during the process of helling i> 
thoroughl} freed ind allowed to take up its original and normil 
position 

Stage 2 It is frequently possible to combine this stage with the 
former t irtilagc or bone basing been taken a thin flake about y* in 
thick i in wide and in length equal to the extent of bridge it is 
required to replace is inserted subcutaneousl} in the glabellar region 
The insertion is best accomplished through a tm\ incision m the 
midlint between the t}ebrows or higher up on the forehead according 
to the length required The cartilage is pushed downwards until it 
almost reaches the upper margin of the defect (Fig 791 a ) 

Sla 0 e 3 — \fter a minimal internal of twenty one da>s the rhim 
plasty proper may be informed A flap from the glabellar region is 
turned downwards as in Fig 791 n to form the central portion of the 
lining of the nose Tins flap carries on its deep surface (now outer 
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most) and is supported by the cartilage previously implanted The 
alar portions of the lining are formed by lateral flaps turned mu irds 
from positions on either side of the face abo\ e the upper Up, as shown 
in Fig 793 b In order to maintain the cun e of the nostril it is of 
distinct advantage to implant thin strips of cartilage m the regions 
from nhich these flaps arc taken in Stage 2 Tigs 792 795 show 
alternate e methods of carrying out this part of the operation 
The remainder of the lining is formed by small flaps turned in from 
the remaining margin of the defect All these flaps should be w orked 
out previously on the plaster cast of the patient in order that the most 



A ■Unray tsUblish ij support p* cart tacw impLmtrd Thro tlnrofhothfn g an! often e fljpM 
has been mil rated ■ Lin ng fl ps turned In and sutured lorehrad tl p ra sed 

may be made of the scanty tissue* available The adjoining margins 
of the flaps are united by catgut suture* of the Lembert tvpc intro 
duced m such a u ay as to invert all skin edges slightly into the no*e 
Where possible it is strongly recommended that the covering flip 
should be obtained from the forehead by the modem modification of 
what is usually known as the Indian method Tig 796 illustrates the 
incisions used for marking out such a flap An exact model of the 
skin required should be made m tinfoil, and this should be placed on 
the forehead in such a position as to allow a pedicle sufficiently long 
to bnng down the flap without any undue kinking at its point of 
attachment Latterly, this pedicle has been made somewhat sickle 
shaped in order to carry it well clear of the eyebrow Warning must 
be given against allowing a narrowed portion to occur at any point of 
flap or pedicle 
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Fig 793 — Reconstruction of columella partly from intumed flap and partly 
from covering forehead flap 
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Fig 795 — Reconstruct on of columella from upper 1 p 
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That portion of the flap destined for the nose itself should be cut of 
such a thickness that it reaches into the subcutaneous fat only In 
special cases where a thicker nose is required aponeurosis and muscle 
may be raised The pedicle portion should alw ays extend daw n to the 
aponeurosis The flap is now s\\ ung dow n and accurately sutured to 
the margins of the raw area which have been sparingly undercut in 
preparation The raw surfaces left by the raising of the alar lining 



flaps are closed by approximation of their edges h.o tubes or other 
supports are introduced for it has been found that instead of main 
taming the airway, these tend to produce ulceration and consequent 
stenosis A smearing of sterile liquid paraffin over the suture -lines 
in the region of the alse has been found of great adv antage in prev entmg 
crust formation Any bleeding \ essels in the raw surface on the 
forehead are ligatured and the wound is dressed with a free razor grift 
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which should be carefully arranged so as not to press upon the point 
of turning of the pedicle In many cases the pedicle can be “ let in ' 
m the glabellar region m other cases this area is closed by approxi- 
mation, and the pedicle “ tubed ” 

Stage 4 — After a minimal period of two weeks the pedicle ma) be 
returned to its position on the forehead This procedure requires no 
description bejond sajing that the portion of the pedicle adjoining 
the flap is divided in an in\erted V-shaped manner, and that anj 
granulation tissue which has formed on the forehead in the region to 
which it is to be replaced is excised 

A mtnor plastic rearrangement will be called for m which the upper 



A Cot-rhea I flap s turrtl in pr* t o met I oin< ami support > g Carti!i(.« 8 IViUcI <■! flip 
returned to (>rrhral Knuixlf ot nw irfacr rotMwl I v nrllr skin Kraft. 

portion of the flap is made to lie snugl} in the area between # thc 
cv ebrows 

Stage 5 — The free razor graft mentioned above may be replaced bj 
a Wolfe graft, cut usuallv from the upper limb, and sutured in position 
on the forehead b> a carefully applied continuous stitch Tins 
procedure maj form part of Stage 1 but it is better if possible to 
leave it until now m order that the graft maj have four instead of 
three, vascular margins to which it rmj be sutured An) minor 
trimming operations in the alar region are then earned out, and a 
piece of cartilage from the store, suitably shaped, is inserted from 
above, after careful undercutting of the flap, in order to give the final 
contour desired 

\ flap based on the superficial temporal artery has distinct 
advantages m the treatment of female patients, for the whole of the 
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scarring which it produces, can be easih hidden b\ suitable dressing 
of the hair (Figs 707, D, E, F) It is also used of necessity when the 
central part onlv of tlic forehead is available 

Skeletal Dei-ormitjfs or r;i r Nose 

Depression or asvmmetry of the skeletal portions of the nose mav 
occur as the result of congenital deformity, disease, or trauma Care 
must be taken not to undertake any plastic repair during a period of 
active disease 

Depressed fracture of the nose. — One of the most common accidents 
both on and off the road, is depressed or lateral displaced fracture of 
the nasal bridge This t\pc of injury show’s little or no loss of the 
supporting structures If the case is seen am time in the first three 
weeks after the accident, the nasal arch can usually be manipulated 
into normal position Too much emphasis cannot be laid on the 
necessit\ of giving the patient general narcosis The c\ipan type is 
very suitable, if an extensive wound need not be repaired at the same 
time Using Waisham’s forceps for the sides of the arch and Ash s 
forceps for the septum, both the dislocation of the latter and the 
impaction and displacement of the nasal bones can be rectified, and 
septum and bones manipulated into position It is well to fit over 
the replaced nose a small mould of dental composition over which 
a piece of malleable lead plate is freed This should be worn for 
two or three days to prevent excessive swelling and to maintain the 
position 

Restoration of the nasal bridge is indicated when there has been 
actual or potential loss of the bony and cartilaginous moke up This 
often occurs after very hcav\ septic compound fractures, dish fvc 
deformities, specific ulceration of the mucous membrane and bone 
and submucous resections that have been unfortunate enough to 
produce a defect in the contour For all these conditions except the 
sy philitic nose the treatment f>ar excellence is the insertion of a new 
nasal bridge In a previous edition it was stated that a hinged 
costal-cartilage graft was the method of choice As will be observed 
from the notes on cartilage and bone-grafting, it has been abundantlv 
proved that many cartilage grafts undergo subsequent bending, and 
that none of the defects of cartilage grafts are evident with bone 
grafting The operation of choice, therefore, is that of super imposing 
above the existing nasal arch an adequate rot] of bone from the iliac 
crest, shaped to meet the needs of the individual cast As, in the 
majonty of cases, bony union actually occurs between tlic bone graft 
and the nasal bones, the support to the tip is quite adequate without 
the addition of a hinged columcllar support fins simplifies the 
operation and, therefore, the skin incision need onlv be made vertical^ 
through the skin of the columella This gives a direct approach and 
makes the incision very easy to suture afterward> The method of 
taking the bone-graft from the cast of the ilium lias already been 
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mentioned and is quite straightforward Considerable thought should 
be given to the exact «hape of the bone graft for the individual case 
Pre operative preparation — -The nose is prepared for the operation 



Fig 798 — Central defect of nose 

A mpLinui 00 of tuiaU rod of carttla *■ B C d t» b of formation 0/ Im ng owrubnn of 
raw ng portaon bv Inrrrtlnc ikln flap* 


b\ cutting short all hairs to be found in the shin of the vestibule 
After careful remov al of all crusts the narcs arc packed on the evening 
before operation with small plugs of wool or gauze soaked in llavine 
solution At the time of operation the nares are again carcfulh and 
gentlv swabbed out with small pledgets of gauze soaked in ether 
Tliev are then wiped over with surgical spirit 



A urtlige rod tumrd down *ri t> Ih opprr Cp.fl »ils d. drf«t (own) by cvrvsd tnoporal 
artrryfrdj b flap 

Operative technique — -The columella is grasped between the finger 
and thumb and a small bladed No 15 Bard Parker knife makes the 
incision in the midline separating the two medial crura of the alar 
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cartilages The two lasers of the septum are careful!} diuded until 
the superficial aspect of the bone is reached when the periosteum is 
elevated or removed by small rugines and a pocket made m the 
glabellar region underneath the periosteum (Figs 79$ and 799 ) 
The surface of the bone has now to be filed or chiselled m order to 
fcvpose somg of the medullar} portion and to make a good platform on 
whuh the bone graft can sit The bone-graft having been obtained 
from the iliac crest, is now inserted and the wound closed The 
length of the bone-graft will usual!} need to be about 1| m and it 
must be \er\ tlun where it overlies the nan'll bones and thicker 


opposite tl re deepest part of tin? depression It dion'd then tad off 
into a thin strip towards the tip of the nose and should not be carried 
to the extremitv X ra\ and photographs of a bone graft which united 
With the nasal bortes are shown in Fig 800 
Syphilitic nose.— Care must be taken not to confuse the deformity 
caused b} syphilitic ulceration with that of an ordinary depressed 
nasal bridge The difference lies in the recognition of the tissue lost 
In syphilitic nasal conditions there is a concomitant loss of mucous 
membrane as well as of bone and cartilage consequently if the 
surgeon is tempted to insert a bone graft only the result will be 
extremely disappointing Provision must be made for the missing 
mucous membrane The real lo<s is not apparent until the skin and 
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skin is carefully sutured to the upper edge of an incision made along 
the lower margin of the conjunctual remains and in this \nj a new 
lower fomi\ is completed (2) The raw surface now remaining ma\ 
be dealt with in one of the following wa\s — 

pr) The outer part of the wound mi\ be closed b\ approxima 
tion and the lid portion Thiersch or \\ olfe grafted 



Fig 803 —Reconstruction of lower ejelid second stage 

Abo oar Ur* boa ng Prp nturaoO lor bn ng of now I J_ HoJow rrra hop wh h nlun «1 lip bom 
■ikon low-rib Jrpon* n a «*i Co onnjjtk n for rjrbjobu noil I j 1 K lb n *T»lt (Wol vjnolJ) 

(0 \ descending temporal flap ma\ be swung down to coier 
both defects 

(c) A flap raw be brought up from the cheek 
(r/) A double pedicled flap ma\ be taken from the upper lid 
(Tnpier) (Tig SOI) 

(c) Skin mat, be conic} ed to the lid b} a tubed pedicle from 
the neck 

When a live c\e present mucous membrane mu*t be on that 
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portion of the reconstructed lid that will be m contact with the globe 
If any shin is used minute hairs will grow and irritate the eye 

Eyebrows may be provided by transposed temporal artery scalp- 
flaps The extremity of the flap should be composed of a curved 
piece of shin of suitable length, and having the hairs growing in the 
correct direction A much more satisfactory way is to cut a thin 
curved strip from the scalp m the mastoid region of the same side, and 




Fig 804 —Reconstruction of lower eyelid by double pedtcled flap 
from upper eyelid (Tnpier ) 

to sew this hairy graft in to form an eyebrow Not all the hur follicles 
survive (Fig 80'J) 

TrMioKAL Muscle Swings 

In those cases of injury' in the vicinity of the eye in w Inch the chief 
disfigurement is due to" the loss of prominence in the mahr and 
infraorbital regions, the temporal muscle swing operation has proved 
of great service 
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After excision of scars and general re arrangement of skin m the 
flattened area a U shaped flap is turned don n from the temporal 
region and the temporal muscle exposed The anterior one third to 
one half of the muscle together with its overly mg fascia is detached 
from its origin and freed well down towards the coronoid process of 
the mandible The fascial attachment to the remains of the 7}goma 
must also be carefully dmded 
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Cicatricial Ectropion* 

This disfiguring disability, the most important and constant sequela 
of facial bums, has show n itself particularly amenable to treatment 
by the procedure known as the “ epithelial outlaj based on the Esser 
skin graft 

An incision is made immediately external to the ciliary margin, and , 
extending completely across the area involved, usually from canthus 




Fig 806 — Operation for cicatricial ectropion 
Ab< \e Inc ion from n lh I' lo cinth is freri r I I 
nargn Dcl>w 1>1 1 \rgin bro fiht 11 lo over 
con*cfe<lposffioi by div ding all scat Us I c bin I 

to canthus Gentle traction on the lid margin being maintained the 
incision is gradually deepened until the lid edge can be brought into 
an over corrected position The musculature of the ejelid should be 
damaged as little as possible A small mould of dental modelling 
composition is made of such a size and shape as to lie snugl) in the raw 
surf icc and allow the shm-edges to be approximated oxer it • V small, 
thm hairless Thiersch graft taken usually from the arm is wrapped 
round the mould in such a wa> that its two free edges meet on the 
anterior aspect The graft coxertd mould is placed in position on the 
raw surface, and horsehair stitches are passed from skin-edge to 

• afro p I.M 4 
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skin edge picking up the free edges of the graft on either side The 
mould is thus buried and the ectropion is reproduced and may be 
e\en exaggerated for the time Being The after treatment consists m 
keeping the eye clean by frequent irrigation and removing cruets 
from the wound Nothing further is done for ten days when any 
sutures which have not already cut out are divided and the mould ib 
discarded The eyelid now falls into a normal position and its outer 
surface is invariably found to be completely epithehahzed F rom ths 



Fig 807 —Operation for cicatricial ectropion 

A Above mould ul dtnial too prs vion Th >-iv«b grail being ■»npr*d mwu 
n o 1 1 a d grail n po* on show g n am lu um p rrr ng grill and mi g n 
B Abo e no d and graft completely bunrd He ton result c.( 


time onwards the cosmetic result rapidly improves the somewhat 
hollow appearance following the removal of the mould becoming 
smoothed out in a comparatively short time Gentle daily massage 
after the application of a little sterile Itqutd paraffin expedites the latter 
process Rarely a certain amount of minor trimming at the margins 
of the graft is required Tigs 806 7 illustrate the various stages of 
this operation 

Although tms buned method of applying the graft is a very definite 
and pleasing process the metho 1 is now generally modified by 
applying the mould superficially without am stitching The graft 
is applied to that part of the mould in apposition to the raw area and 
the mould and graft are fixed by suitable dressings (see Skm grafting 
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p 1G3S) Occ lion'll stitches are used to unite tcmporanh the upper 
and lower *'ihnry margins and pre\ent lid movement 

This modification is easier to perform and gi\ ts quitt perfect results 
almost from the start Hie graft need not be cut especially thin 

Wolfe graft for cicatricial ectropion —In minor degrees of ectropion 
i free graft of eyelid shin from the opposite upper lid gives a most 
perfect result The w hole thickness shin is used and sutured into 
place according to the principles outlined under the section for W olfe 
graft* (p H 40) In larger defects an excellent graft for the lids is 
obtained from the shin on the back of the ear Thib is usually of 
good colour and flexible The suture of the shin at the bach of the 
ear gives little trouble the posterior margin should be undermined 
The best stitch for the shin edges is i subcuticuhr one w Inch is put 
m while the ear is held forward and when every bite for the stitch, 
has been taken the whole is gradually tightened There is no doubt 
that the successful Wolfe graft gives a better cosmetic and as gool a 
functional result as the thick razor graft 


PLASTIC OPERATIONS ON THE FARS 

Perforations of the pinna may be closed by small flaps swung from 
the posterior surface and covered by shingufts 

Marginal losses, producing a much more noticeable disfigurement 
are best treated by turning up flaps from the posterior aspect of the 
pinna containing previously implanted cartilage Such cartilage may 
be obtained from the same pinna or that of the opposite side where 
its removal appears to cause no disfigurement or it may bi t ihen 
from the costal region in the usual way and fashioned to the required 
shape and size The covering for such a cartilage bearing flap may 
l e obtained b\ shin grafting or by a small tubed pedicle or bri Igetl 
flap from the neighbouring part of the neck 

More txtensne losses are treated by implantation of suitably 
shaped cartilage beneath the shin of the mastoid region and later by 
turning this supported flap forward into a normal position and covering 
its raw surface w ith slnn graft or skm flap 

Congenital absence or the external ear —So far as treatment is 
concerned this might be classed with extensive traumitic lo«s and 
ow mg to the adv ent of the new method it can be treated b\ surgery 
The principle upon which this repair is established is that it has been 
found possible to graft ear cartilage from a donor usually the mother 
or other female mto the non hairy portion of shin in the neighbourhood 
of the missing ear usually behind it Tht matem il ear*cartihge is 
grafted as the first stage after the shin has been superficially under 
mined At the end of three months all the shapes and hollow s of the 
maternal ear will be showing through the shin under which it has been 
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placed (Tig 80s ) An tnciMon is tlien made round the circumference 
of this implanted cartilage which i> turned forward into the po it ion 
of the new ear together with its skin cohering The raw surface «o 
c mse 1 comprises that on the posterior part whence the flap h is conu 
and the posterior surface of the new car itself Tins is tither skin 
grafted direct or repaired bv a tubed pedicle flap prc\ loudj prepared 
from the acromiopeetoral region This method lias made a complete 
revolt tton tn the principles and results of making a new external 
auricle * 

Adhesions or pinna — Cases in which the disfigurement consists 
entirch of adhesion of part or all of the pinna to the mastoid region 
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a frequent sequela of severe bums maj be treated b\ freeing the pinna 
and Thiersch grafting the raw surfaces of the pinna and mastoid region 
V> grafts -fppVieti cm -a •stnVaYfe TnemVi 

Undue prominence of cars mav be reduced bv si itable elliptical 
excision of skin and cartilage b\ incisions on the cram il aspect of the 
pinna followed bv simple approximation b> suture 

PLASTIC OPERATIONS ON THE LIPS 

Repairs of the upper hp call for the provision of «kin*covenng 
muscular and subcutaneous tissue mucous membrane lining and 
vermilion border In the male subject it is better if at all possible 
to provide a «km co\ enng winch shall be hair be mng 

* r D «, R«m nrtvxi ft Ihi- f x rtsal Ea »i h *pr-ia! l> (etK (numlf* « 

u Itr Mfpil n| i w or* Sr C* S 1 1 « 'o 3 l»l l“77 l I 




Fig 809 — Complete loss of upper lip treated by turning in from the immediate neighbourhood of the defect skin flaps 
for lining and mucosal flaps fdr Vermilion border The covering skin was provided by ascending flaps from the lateral 
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The methods adv ocaied are four 

1 A single or bilateral ascending flap of full thickness (i e 
composed of skin subcutaneous tissue muscle and mucosa) — Such 
a flap in the male is hair bearing and though much of its blood supply 
must be destroy ed by the du ision of sev eral of the mam branches, of 
the facial artery its vitality has usually proved satisfactory It la 
particularly apt to produce a depression of the angle of the mouth 
requiring a secondary operation for its correction but on the whole 
the results are satisfactory 

2 Descending flaps from the lateral nasal region — These 
again may be made of full thickness in part of their extent but they 
have the disadvantages that their length is naturally limited and that 
they bear no hair In their favour however are the facts that they 
contain well marked branches of the facial artery and hence have a 
particularly good blood supply and that they have not the same 
tendency as the flaps in the first method to produce depression of the 
angle of the mouth 

3 A hair bearing flap brought down from the forehead or temporal 
region on a tubed temporal artery pedicle —In this method the lining 
must be obtained from the immediate neighbourhood of the defect 
either by turning m skm flaps or by swinging mucosal flaps from the 
inside of the mouth Fig 809 illustrates a case in which the latter 
part of this procedure was earned out the covenng flaps however 
being obtained from the chm In cases where hair beanng skm is 
not required both lmmg and covenng may be brought from, a more 
distant -part of the body where subsequent scamng may be easily 
hidden bv means of the tubed pedicle flap 

In all cases it is nece«ary to guard against prov iding a lip deficient 
m length from side to side for the disfigurement produced by such a 
flattened or tightened upper lip is very senous 

For minor losses simple advancement operations or the combination 
of local flaps and skin grafts ma\ suffice Vermilion margin is best 
obtained from the opposing lip or cheek For the transfer of mucosal 
vermilion border from upper to lower lip a small flap is turned down 
and stitched in position on the surface prepared to receive it The 
lips are fastened together in such a way as to allow space for feeding 
the patient and after a period of ten days the bridge is dnided and 
the mucosa re arranged on both lips It is surprising how little the 
lip which may be called the donor suffers in this procedure by the loss 
of quite a considerable flap 

4 Abbe’s operation consists of taking a triangular whole thicknes 
yvedge out of the lower lip to fit when turned upside down into a 
gap in the upper hp It is kept alive on one coronary vessel and a 
tiny pedicle The results are strikingly good md give a pleasant 
e.verted upper lip This operation is especially applicable to severe 
double hare-lip cases 
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Sin'll! los>e» in the loner lip, not extending to more tlnn one third 
of the whole nrn he repaired bv simple advancement methods 
requiring no special description (Tig S10) 

More extcnsiv e losses mav be made good bv descending full thickness 
fl'ip^ In ascending inframandibular flips of the vertical to- 
horizontal t\ pc or bv tubed pedicle flaps from a more di-t mt part 
of the bodv In the \er\ extensive losses affecting the whole of the 
chin region the lining membnne is iisuallv obt lined In inturned 
flips from the margins of the defect These usualh cim Inir follicles 
and the growth of hair into the mouth ni3\ prove troublesome It 
must he remembered however that it is eas\ to get rid of this trouble 
at a later stage bv Thiersch grafting when the tissues of the new chin 
h ive become established 

Tor verv large los es the forclu id shin sunng down on both temporal 
arteries makes a verv sati factors covering Later on it is possible 
to reconstitute the bom framework of the chin replacing the missing 
portion bv a suitablv shaped bone graft from the iliac crest or the 
tibia \n osteo-pcnosteal graft obtained from the tibia mav be 
curved to a mcetv and is therefore particularh useful 

In plastic operations in the region of the lips except where repair 
can be earned out In local musculo cut incous flaps it is difficult to 
avoid producing thick lifeless looking trusses which give a poor 
cosmetic result and add verj little to functional cflicuncv It should 
be added that the previous preparation of a suitable prosthesis is of 
the greatest help in alMhese cases in that it provides a scaffolding 
over which the new tissues mav be built 

IUrf 111* Opikvtioxs iok tiif Cokkktiox 01 
SccoxiHin Dlioi mitii s 

The object of operations for hare lip is the remov il of the cleft hp 
stigma The surgeon should onl> be satisfied when the lip ind nose 
Tev cal no sign ev en of good repair Hie obscrv er should think no mote 
of the patient s lip than that there had been a slight accident to it 
some time (I ig HI 1) But the origin il deformities of the no e m 1 lip 
ire often =o complex that it is unreasonable to t \pcct anv one operation 
undertiken is it is at a verv e irl} ige to accomplish more than an 
aseptic closure with simple adjustment This products a sound basis 
for future co mctic work and the surgeon should be able to tinplov 
other procedure's such as have been rtcentiy described b> Gillie's ami 
kdner in order to free his patient from anv vestige of hare hp stigma 
These operations arc directed towards - 

(а) The readjustment of genenl contour 

(б) The readjustment of the lip 
(c) The readjustment of the no-e 

General contour -*-The commonest contour ehformitv sun in old 
hare hp and cleft palate cases is produced bv flatness of the hp mi 
depression of the nose It is obvious that the flat hp is earned i v n 

• f iwCh J» »»«v |> l* 1 ? 
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lack of forward projection in the underlung maxilla most marked 
wlien the premaxilla has been rt moved but present in a leaser degree 
in a large proportion of lip-* which have been constructed over complete 
alveolar clefts either bi or um lateral 
The operative procedure most widelv applicable to this tv pc of lip 
and nose lias been called the buccal inlay and consists of the intro 
ducti on of a Thiersch graft on a mould designed to free the lip and 
nose from the tmderlwng rctroposed maxilla* Treeing and loosening 
the lip in this wa\ allows an upper denture sufficiently prominent to 
produce nojmal contour and carrying well in advance of the existing 
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position artificial teeth which articulate normally with the lower 
teeth 

Technique of buccal inlay — The dental appliance is prepared 
beforehand and should consist of a simple metal cap splint fixed to the 
existing teeth and cam mg a small adjustable trav in front to support 
the moulding material used to build forward the lip and carry tht 
Thiersch graft 

General anas>tliLsia by the intratracheal method of Magtll is used 
and the pharynx is packed off so that there is no communication 
between the upper air passages and the field of operation An incision 
is made along the upper buccal sulcus penetrating the nasal cavity 
and is carried laterally over the surface of the maxilla on each side 
to a greater or lesser extent according to the backward displacement 
of the nose The extent of lateral undermining depends on the degree 
of nasal displacement As the tip of the nose is usually dragged down 
and back scissors art. passed through the mouth incision and with 
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one bhde in each nostril the membranous part of the septum is 
progress iv cl\ divided until the nose tip comes forward and upward 
to the desired position Next a piece of Stent s mo Idling compound 
steeped in boiling water is taken and moulded between the lip and 
the no»e in front and the maxilla behind care bcin 0 taken to prevent 
ana excess passing into the nasal airwavs The traj of the splint is 
fitted and the mould adjusted to it ind manipulated to produce an 
exaggerated edition of the desired contour The mould is set In 
dripping iced water oaer the parts and is then removed with the tra\ 
After being dried it is held b\ an assistant to receive raw surface 
outwards the Thiersch graft previouslv cut from a non haira part of 
the bodv When the one piece graft has been stretched evenlv over 



Fig 8iz —Buccal inlay showing resultant change of contour 
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those part of the mould which come into contact with raw surfaces 
the whole contrivance graft mould and trav is pushed back into 
position and the operation terminated bv tightening the screw which 
holds the tra\ to the splint Tixation of the upper lip b> jnastisol 
strapping is advisable though not strictly necessarv 

The nose and mouth are kept clean and the mould is removed in 
about a week to ten da\s when the graft is found perfectly adherent 
to all raw surfaces Lxccss of graft is mopped or irrigated awa\ 
and the traj and mould are cleaned and replaced for another ten da\s 
The patient is then handed over to the dental surgeon who replaces 
the mould b\ a new one of black gutta ptreha This new mould i 
removed dail\ at first for cleansing purposes and later is cared for 
like an ordinarv denture ITnallv the dentist fits a comparativelv 
simple upper denture hiding the malplaced upper teeth blocking the 
oro nasal communication but leaving the nasal airwavs free pushing 
forward the lip and nose base and bearing teeth occ!udm a norm ill v 
with the lower ones I ig 81 2 shows the result of tins simple procedure 
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Re-adjustment of the lip. — Several problems present themselves in 
dealing with the lip These are concerned with the malposition of 
the prolabium producing depression of the tip of the nose, the lip 
scar jtself, and the lip margin 

One of the commonest cosmetic faults ts found m cases of double 
hare lip, for the so-called prolabium is often placed so far down the 
lip that the lobule of the nose is dragged down with it The pro- 
labium \anes greatly in si/e, and onh when it is fulK developed can 
it be considered truly part of the lip and vermilion border In most 
ca«es it represents the base of the columella only , or a lateral continua- 
tion of the shin of the sides of the columella into the floor of the narcs 
The mucous membrane of the premaxilli, having failed to unite with 
that of the advancing lateral processes, forms a pseudo \ermihon 
border for the prolabium, and this has tempted mam a surgeon to 
utilize it m the construction of the new lip margin, to the permanent 
detriment of the patient 

It is imperative in all cases of down-drawn nose tip to take the 
prohbia! skin out of the lip and suture it so high upon the free border 
of the septum as wall allow the nose to come forwards and upwards 
into normal position To ensure this it may be nccessar\ to div ide 
the membranous septum with scissors which are carried over the 
anterior border of the septum in order to free the parts sufficiently 
The membranous septum is reconstructed later with sutures which 
maintain the corrected and advanced position of the columella and 
nose tip Following the removal of the prolabium from the lip there 
remains a V shaped gap The skin of the hp the floor of the vestibule, 
and the base of the alie are carcfullv undermined b\ a blunt ended 
knife This loosens the false attachments of the ahe, and a buned 
catgut suture is inserted to gathef the deep tissue together and support 
the columella from below and behind This stitch draws in the alar 
bases and so improves the nose still further b\ narrowing the no.trils , 
at the same time it reduces tension on the scar which results from 
the approximation of the margins of the skin defect 

Little need be said about the lip scar, except to emphasize the 
necessity for removal of all scar tissues accurate apposition and 
resuture of the muscle bundles, and careful equalization and apposition 
of skin and mucous membrane The well known Rose t\pe of repair 
is to be preferred to any system of complicated llaps or incisions 
To obtain a high standard of cosmcsis the greatest care must be 
taken to avoid tissue tension and trauma and all manipulations 
must be earned out with a light touch Lyeless needles mounted on 
the finest ophthalmic silkw orm-gut tiny hooks rather than forceps, 
and sharp knives are necessary to attain these standards 

Even when the skin edges "have been accurately sutured general 
asymmetry of the hp margin may remain On the other hand, the 
hp itself may be too long vertically, for its length from side to side, 
with very little vermilion border showing, and resembling somewhat 
the hp of an Irishman's caricature In both instances a pleasing result 
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may be obtained by performing the “ Cupid’s bow ” operation In 
principle this consists in discarding altogether the existing skm- 
\ ermilion junction and making a new curved lip border at a higher 
level At the same time the lower band of muscle should be nicked 
on each stele of the philtrum The result is an attractive short lip 
with a full mucous membrane and at least a suggestion of a Cupid’s 
bow (Tig 813 ) It should be realized tint, apart from the cosmetic 
improvement obtained by the operation, the closure of the two 


Fig 8 13 A — Before operation (above), and after operation (below) 
illustrating the formation of Cupid’s bow 
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elliptical or diamond shaped defects produced by the excision has the 
effect of increasing the side-to side dimensions of the lip nnrgm, much 
as the Rose tvpe closure of a hp-clcft increases the vertical dimensions 
of the lip In a few cases, happily very few , there has been so much 
surgical and developmental loss of tissue that nothing short of grafting 
a whole thickness flap from the lower lip (Abbe s operation p U>7f>) 
is likely to give any striking improvement 

Re-adjustment of the nose. — The relation of the depressed nose to 
the prolabium and the treatment of this deformity has alreulv been 
discussed In addition however, there is frequently separation of 
the intercrural angles of the alar cartilage-', producing excessive 
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width of the lobule of the nose Correction can usually be obtained 
bv carry ing out tlic procedure already mentioned in w Inch the incisions 
separating the prohbnl shin from the lip are earned forwards on the 
membranous septum freeing the mesial crura and allowing them to 
slide forw ard oil the free border of the nasal septum to re form the 
tip of the nose (I*ig 81S ) In more severe cases it is necessary to 
carrv these incisions still further to free also the mtcrcrural angles 
and the anterior parts of the lateral crura In some case-, there is 
insufficient septal development to give, prominence to the new tip 
and a supporting graft of cartilage or bone is required later 
The most difficult problem and one w Inch has pro\ ed a stumbling 
block to all surgeons is undoubtedly the correction of the flat ala 
Since the stnicturil defects underlying the de/ormitv are gradually 
being made dear however the hope is expressed that the difficulty 
can be satisfactorily overcome and the nostrils made to appear 



Fig 8t3B —Example of the correction of crooked nose and flat ala 
Note Cupid 5 bow 
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svmmetncal The factors contributing to the production of this 
complicated deformity when carefully analysed include the following 

(а) Deviation of the septum aw ly from the flattened ah combined 
with lack of support to the ilar cartilage due to this tilting 

(б) Maxillary under-development \ The poor development of the 
smaller maxillary element results m an outward and backward drag 
of the ala on that side 

(c) Secondary distortions of tht alar cartilages The treatment of 
this complex deformity is difficult to standardize and each case must 
he judged on its merits 

Treatment —A suitable choice of one or more of the follow mg 
manreuv res is recommended — 

Straightening the nose -The whole nose max be mobilized and set 
straight by osteotomy of the frontal processes of the maxjllx and of 
the nasal bones themselves where they articulate with the frontal 
bone follow ed by freeing the septum from the na->al crest and spine 
of the maxilla The freung of the septum in its anterior part m iv 
usually be done submucously but occasionally it is ntcc<Mn to divide 
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all its layers and displace it bodily before it can be persuaded to lie 
m the middle line In severe cases of lateral deuation of the nose, 
the long side of the bony arch— that on the side of the smaller lip 
element-^requires reduction by the remov al of a w edge , if this is 
not done a gap is left in the arch on the short side in the line of osteo 
tomy when the nose has been re-set, and there is a natural tendency 
for the nose to become deviated again by the approximation of the 
edges of this defect 

Replacing the alar cartilage — The distorted alar cartilage must be 
mobilized to allow it to slide forward into symmetry with its fellow, 
and it must be fixed in this new position by suture When the dis 
tortion is mild in degree, the incision may be entirely intranasal, i e 
confined to the shin of the vestibule and the membranous septum 
The whole of the convex surface of the cartilage (that aspect of the 
cartilage furthest from the vestibule) is undermined when it will be 
found that the depressed ala spontaneously tends to assume a normal 
position 

In some cases it is necessary to carry the undermining well over to 
the other side of the tip to provide room for the new mtercrural angle 
to he in contact with its fellow and sit correctly o\ er the end of the 
septum In this position it is fixed by a mattress suture passing 
through the anterior parts of both mesial crura Mclndoe has recently 
clarified and defined this method * In severe cases an incision 
must be made in the middle of the columella separating one mesial 
cnis from the other, and carried forwards into the tip of the nose 
curving towards the normal side It is sometimes necessary to 
prolong the incision backwards carrying it round the out-tumed 
extremity of the mesial crus and coming out into the vestibule In 
all cases the mtranasal incision already described for milder cases, 
must be made in addition The mesial crus, having thus been freed 
is slid forwards into correct position and held there by skin sutures 
in addition to the mattress suture described The sliding forward of 
the half columella m this manner in unilateral cases is comparable 
with the sliding forward of the whole columella in bilateral cases 
(Fig 814) By these steps the intercrural angles are rendered sym- 
metrical and the tip o\ t’ne nose is made normal m appearance 
To sum up it is unlikely that all these procedures will be required 
in any one case but in order to remov e the hare lip stigma, the 
surgeon should be prepared to advise a group of them, selected m 
accordance w ith the deformity, eg — 
rial contour , depressed tip , wide nostrils 

1 Buccal inlay and provision of special prosthesis 

2 Plastic operation to re form nose tip and narrow nostrils 

8 Cupid s bow operation on the bp margin 

4 Cartilage or bone graft to nose bridge 
These may with good technique, be combined into two operative 
stages 

•AH Mclndoe Correction of \Ut Deformity in Cleft Ur Ca etl Mar 1* I93S I M7 




Fig 814 —Operation for flat ala (severe) A First incision to advance the half columella, 
c Secondary incisions to free alar base and to raise small triangular flap from floor 
alar base freed r, Flap transposed > Final suture n, 
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Hat ala crooked nose , irregular Itp margin and bad Up scar 
1 Osteotomy of nasal bones ancl straightening of nose 




2 Alar plastic 

3 Muscle re suture and Cupid s 
bow operation 

In most cases it is advisable to 
leav e the Cupid s bow operation as 
a final pifoc de resistance until after 
the lip scar has receiv ed attention and 
the muscle layer has been sutured * 


BUCCAL INLAY IN THE 
RESTORATION OF UNDER 
DEVELOPMENT Or THE 
’ CHIN 




Fig 815 — a incision for flat tip 
(bilateral) B advancement of tip 
r suture 

Reproduced by perm saoo <>f Tit L»n et 


These patients present a deformity 
that is depressing both to them 
selves and to their parents It can 
be relieved to an amazing e\tent 
by the operative technique of the 
buccal inlay (Fig 81G) The 
details are precisely similar to those 
already described for the retroposed 
upper fip in hare iip deformities An 
incision is made in the lower buccal 
sulcus from premolar to premolar 
and deepened with a knife not a 
rugine until the soft tissues of the 
chin can be brought well away from 
the mandible The w hole of this raw 
surface is now skin grafted by using 
a mould held in position by a dental 
appliance It is not uncommon for 
certain parts of the cavity par 
ticularly over the prominence of 
the bone to show small areas of 
necrosis m the skin graft These 
must be treated carefully until the 
whole has epithelialized At no 
time must the cavity be left without 
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the dental mould until the time has armed when the shin graft 
ceases to contract This may be some two to three months after 
operation These shin-grafted cavities appear to stand up well to 
wear and tear, but occasionally the pressure of the appliance has 
unduly exposed the neck of a tooth in the early stages of restoration 

Orthodontic methods of correcting the loner teeth do not appear 
to have any satisfactory result in producing a prominence of the 
chin merely' bringing the teeth into line w ithout affecting the bone 
A good cosmetic chin can be made by bone grafting, but this requires 
an external incision and is not, m my opinion so accurate in effect as 
the method described 

This inlay' operation is also of Value m edentulous cases m which 



OmHI work by Mr 1 A Hard) Loi doit 

a full loner plate has to be fitted on an inadequate sloping ndge 
The inlay is designed with the express purpose of assisting the dental 
surgeon to obtain a good grip on the mandible for his plate 

CLEFT PALATE 

Such a notable advance in the technique of cleft palate work has 
occurred since the first edition of this work that this section has now 
been entrusted to one of the chief leaders in this subject (Chap 
XXXV, WardiU, p 1G07) Hus sati»factor\ state of affatrs appears 
to me to follow a volume of work and thought in many countnes 
A typical palate restoration may now be described as consisting of 
the Veau closure of the nasal mucosa , long lateral incisions (Addison) 
fracture of the hamulor processes and e\tensi\e freeing from the 
lateral pharyngeal wall , WardtU’s pliaryngoplasty and some form of 
palatine-flap operation, Veau, the four flap or VY advancement 
Although normal speech can now be expected as the rule rather than 
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the exception, there are cases, especially of the secondary variety , m 
which there has been loss of tissue or a gross failure to develop, m 
which the partial repair — the Gillies Fry operation — is still indicated 
Roughly speaking, this consists of separating the soft palate from the 
hard and freeing each lateral wall until they fall into position with 
the pharyngeal constrictor The raw edges and surfaces thus produced 
must be co\ered by some form Of epithelium, either a flap or free-skin 




graft Some quite useless palates from the functional point of view, 
when they are treated by this method, combined with a Ward til 
pharyngoplasty, will give a most excellent -speech result ; but only 
in exceptional cases is this operation indicated (Fig S17) 

FRACTURES OF THE FACE 
Principles of treatment. — These are the same principles as those 
that are well established or practised m other regions of the body, 
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namely — Replacement into normal position at as earl} a date as 
possible and retention of fragments at complete rest in this position- 
The modifications are due to variations of the local position of each 
fracture Thus any fracture confined to the mandible when teeth 
are present on both fragments can be replaced and immobilized bv 
fixing the teeth of the loner jaw m occlusion with those in the upper 
jaw a task which is naturally allotted to the dental surgeon 

Fractures of the mandible. —Peculiar fractures of the mandible 
that of the condyle for instance are not in the majority of clinics 
treated by replacement rest for the main fragment being sufficient to 
restore function When a fracture passes behind the last tooth of the 
body of the mandible an edentulous posterior fragment tends, to receiv e 
a marked pull forwards and inwards w ith rotation because of the action 
of the pterygoid temporal and m issetcr muscles This fragment so 
displaced presents great difficulty ind there w ill be consider lble loss 
of function and appearance if it is not adequately corrected Three 
operative procedures are recommended 

1 Inter-osseous wiring — If the case is clean when received an 
incision maj be made close to the angle of the jaw through the platv sina 
and the fracture exposed reduced and wired with number 25 s w g 
stainless steel wire Two wires arc better than one and the lower 
wire near the border maj with advantage be put in m the form of a 
figure of eight * The an tenor and large fragment of the rest of the 
mandible can be fixed to the skull by mechanical means through the 
upper teeth, e g inter maxillaiy vvinng, or cap splint 

2 An operation described bv Ivy and Curtisf, amongst others m 
which through a small incision a hole is drilled in a posterior edentulous 
fragment and a stainless steel wire loop p issed through this hole 
the wire is then brought through the wound towards the mastoid A 
plaster skull cap canning an outstanding bar in this region is applied 
and -the wire attached to this post in such a ua\ as to retract the 
posterior fragment into position The objections to this method arc 
that onl\ a one direction pull can be obtained at an\ given time and a 
completed} firm headcap is not adwav s achieved If anx infection 
occurs tiie method is likely to be abandoned 

8 The Roger Anderson crossed pin method — This has been 
applied with great success Two crossed pins arc passed into each 
fragment, avoiding anj roots of teeth in the anterior portion The 
fragments are manual! j replaced into position where thev are fixed b) 
a crossed bar between the two vets of pins tins manoeuvre i>> made 
possible In unixersal joints of the Walker Cloaston tjpe $ Further 
rest can be obtained for the fracture bj mter-maxillan wiring of the 
main fragment for a week or more In the most successful cases tilt 

• Sltwwt Cnr<l m KC UlC. prrvm-il a n nfc-ttioi 1912 
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reposition is anatomical and perfect, and can be retained without an\ 
complication for man} weeks 

Fractures of the upper jaw, — These have been classified b} Ivj 
and Curtis * From an operative point of view the} can be divided 
into those which involve a displacement of the upper teeth and those 
which do not Where the upper teeth are displaced the displacement 
maj be upward and/or backward or the whole tooth bearing area 
mav be floating including the palate It can usuall} be manipulated 
into good occlusion b} the application of dental splints when a 
sufficient^ strong fibrous union eventuall} maintains accurate re- 
position NVlien there is serious impaction of the displaced tooth 
bearing area of the maxilla this should be ngidl} disimpacted so that 
the dental surgeon s appliances can work efficientl} If slow traction 
is likel} to produce the desired forward movement of the maxilla it 
mav be provided b\ a vanetv of applied forces described in works 
.on jaw fractures f When the fracture of the upper jaw is confined to 
or includes the middle third of the face, a particular facies called 
dish face is produced In these cases an operation is essential 
to disimpact the malar bone and the nasal arch from the posterior 
part of the maxilla? and ethmoids One of the methods described under 
fractures of the malar should be emplo}ed while the nose should 
be restored as far as possible b} complete disimpaction with Wal 
sham s forceps and Ash s nasal septum forceps and the arch be manipu- 
lated into normal position 

Fractures of the malar. — Signs and s}mptoms of this fracture 
are — 

1 Alteration in contour immediate swelling followed b\ flattening 

2 Anesthesia over the distribution of the infra orbital nerve 

8 Unilateral epistaxis from hemorrhage into the antrum 

4 Tnsmus combined with a deviation of the mandible to the 
opposite side due to pressure of a displaced malar Z} gamatic fracture 
on the tip of the coronoid and temjioral muscle 

5 Diplopia due to displacement downward of the orbital plane 
TVit- globe t& wY£ tat m srv fee: tlasp vkwr«*aivi nwl Vsa&Wf.'vfcl 
(enophthalmos) or there ma\ be proptosis due to the encroachment 
of the malar element into the orbital cavitv 

Its replacement maj be undertaken b} one of the three following 
methods — 

(a) The temporal route — An inch long incision exposes the temporal 
fascia clothing the temporal muscle If a lever of the Bristow tlev ator 
t}pe is passed down this fascial plane towards die mouth it can be 
hitched behind and below the tuberositv of the displaced malar and 
b} difterent leverages achieve disimpa tion and replacement No 
retention is required, and the results are most sat i Tact on This 

• Tract its of th- Jaura, Phila<fr'phi», IMS , _ . 
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method is applicable mostly to the simpler ty pe of depressed fracture 
without comminution 

(6) The antral route — Direct replacement after disimpaction can 
be readily performed and the floor of the orbit and malar position 
maintained by direct packing (gauze and Whitehead's varnish) The 
surgeon may have to wire the frontal process of the malar to the 
frontal bone and the broken halves of the orbital plate There is a 
small percentage of late and mild post operative antral infection 
(c) Skeletal traction — This ma\ be applied to the malar by dm ing 
two crossed pins into it, or threading a loop of wire through it and 
attaching these to a skull cap or bar fitted with a universal joint 
Old depressed fractures not easily disimpacted are best treated by 
camouflage operations * The malar prominence can be restored by 
inserting bone chipsf or by a block from the ilium A small flat 
plate slipped along the floor of the orbit will raise tht eye level much 
improve the diplopia, and cure the enophthalmos An outstanding 
case of diplopia of 2$ years/ lustory was completely cured by this 
method 

COSMETIC REDUCTION OPERATIONS 
Speaking generally, it is easier to reduce than to add and, when 
indicated, reduction operations are usually satisfactory to the patient 
Under this heading arc included the reduction of the nasal bridge in 
humped-nose of various deformities of the tip of the nose of excess 
skin of the face and neck, such as wrinkles and double chin , of hyper- 
trophied mammae , and of excessive deposits of superficial fat and 
skin on the abdomen 

The nose.— Reduction of the bridge is carried out through bilateral 
intra-vestibular incisions which are continued forward to the tip and 
then backward into the membranous portion of the septum By 
this fan shaped incision the bony and cartilaginous framev ork of the 
nose is easily exposed on its superficial aspect without in anyway 
incising the external skm The bony liump can be saw n and chiselled, 
and the cartilage cut with a knife, in such a way as to reduce the 
bridge and shorten the length of the nose from above downwards 
In addition, through this same incision any excess or undue prominence 
of the alar cartilages can be removed Care must be taken to leave 
a sufficient rim of alar cartilage to preserve the alar margin, otherwise 
an unplcasing effect is likely, due to inward collapse of the nostrils 
In reducing the lining and cartilaginous framework, care must be 
taken to excise a strip parallel with the septum, or any excess of the 
upper lateral cartilages (the triangular expansion of the septum) 
Otherwise an unpleasant broad effect is left just above the tip The 
exact reduction of the alar cartilages must v ary w ith the individual case 
Wien a nose has been thus reduced the base of the nose is frequently 

* A H Melndne, Tr*atmenl of ol 1 Twu i ale IV> » I «-i »h- <7v» IW luv 370 
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too broad for its new height , in these cases osteotomy with infracturc 
of the frontal processes of the maxiUce is indicated Filing is of more 
doubtful value Also, when a v?ry large and long nose has been 
shortened and reduced, the al«e will be found too big for the new 
position of the tip and will spread laterally Such a spread can most 
satisfactorily be dealt with by a wedge excision of the base of the 
alre keeping the scar on the cheek nose junction-line On re suture 
of the membranous part of the septum, the position of the tip can to 



Fig 818 — Overgrowth of bony cartilaginous framework of nose 
Reduction and shortening through inUanasil incisions 


a certain extent be controlled by the manner in which the catgut 
stitches are inserted , thus, if a tip tilted effect is required, the colum 
ella is sutured far font ard on the septum, and if the tip is to be placed 
backwards the reverse tactics are applied (Fig 818 ) 

The instruments required for these mtranasil manipulations art 
nasal speculum, Tetractors, fine hooks dissecting scissors Howarths 
elevator, nasal saw and chisels 

Nasal reduction is also required in the well known condition of 
rhmophvma or sebaceous, adenomatous hypertrophy Three methods 
are available («) simple shaving with a razor until a normal contour 
is obtained leaving epithehalization to take place from tmv inlands 
of skin , ( b ) replacement of the whole skin of the nose by flap or skin- 
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graft and (r) dissection of the adenoma from between raided flaps 
of skin and underlying cartilage Each of these methods has given 
satisfactory results the choice being decided b\ the individual case 

Excess skin of the face and neck. Eye-hds — Folds and bags are 
not only unsightly but those on the upper hd frequently weigh 
heavily upon the levator muscle, often causing the patient to complain 
of a sensation of weight and fatigue and even chronic headache 
The folds arc picked up with forceps and the amount to be removed 
by scissors then judged The subcuticular suture used to draw the 
edges of the gap together is planned to lie in the upper hd, in the 
natural fold above the tarsal plate and in the lower as near the hd 
edge as is practicable At the outer canthus in the lower hd it is 
usuallv necessary to curve the incision shghtiv downward as well as 
outward bevond the canthus for a short distance Great care must 
be taken m the elderly when the muscles are atonic to avoid producing 
an ectropion of the lower hd 

Forehead furrows and lines in the face are removed by evasion of 
wedges of skin in the pre auricular and temporal regions, and those 
below the clun b\ a similar removal in the post auricular mastoid 
hair line These two incisions are in some cases made to meet round 
the lobule of the ear As much undermining of the skin of the face 
and neck is earned out as is required to obliterate the unsightly lines 
without producing a mask like appearance of the whole face or undue 
obliquity' of the eyes In certain cases it will be necessary to under 
mine the skin of the face as far as the malar region w here the attach 
ment is occasionally firm In general, where a permanent effect is 
required, more extensive undermining is indicated It is not sur 
pnsmg therefore that haunatoma formation is one of the chief bugbears 
m this cosmetic procedure and must be dealt with promptly E\ 
cessive fat beneath the chin should be removed through the same 
type of bilateral post auricular incisions so that the scars are sub 
sequently invisible If this cannot be done fat in tins area should 
in my’ opinion be left alone Horizontal incisions beneath the chin 
are not satisfactory in that the scars, however good they may be are 
usuallv noticeable, while a vertical scar tends to end in a disastrous 
cheloid 

Reduction of the breasts. — Virginal hvpertrophv of the breasts 
is considerably more common than is recognized In a few the 
condition is attended by no physical or psychic complaint, but m the 
majority there is very considerable embarrassment from the weight 
and prominence of the m amove The pull on the chest wall bow's the 
head down and the mammary bulk interferes with the free movements 
which many women wish to use in sport On the p>\ clue side the 
distress is very often marked, and the patient contrives many methods 
of hiding the breasts and many tnchs to prevent their size being 
discovered- Owing to the fact that the medical profession, as well 
as the laity , do not realize that reduction can be satisfactory carried 
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out without unse\ing the patient, as in the wholly objectionable 
operation of complete bilateral amputation, the condition is often 
borne without hope of improvement 

Two operations are recommended, in both of which the nipple is 
preserved and re-implanted at a higher level in order not only % to 
maintain -certain of its functions, but to make the result of uesthetic 
value A large quantity of breast tissue, fat and skin is removed 
The removal of the breast tissue is made justifiable b\ the fact that 
the gland is abnormal and that mammary feeding is carried out only 
with difficulty even if the patient is not operated upon Up to 4 to 
15 lb weight has been removed from two breasts Self explanatory 
diagrams and photographs of the two operations recommended are giv en 
in Figs 819 and 820 When it is specially desired that the incision 
be kept from extending outwards towards the axilla and where a 
conical type breast is aimed at, a wedge of skin and breist tissue 
removed from beneath the nipple in its new position will be found 
satisfactory Its disadvantage lies in the vertical scar which runs 
down from the nipple over the surface of the breast this scar is 
found in practice to be a very excellent one, if due precaution is taken 
to relieve it from tension bv deep catgut sutures There is a 
temptation to pull the skin-edges tightly together underneath the 
breast to get a good shape , but the modelling of the breast tissue 
depends on the fixation bv catgut sutures of the mammarv tissue 
itself, and the suture of the new mamma to the pectoral fascia The 
skm can then be excised in the form of a wedge below the nipple to 
give a smooth covering without tension and to form a mild support 
In separating the skin from the breast tissue proper the practice of 
dry swab dissection has everv thing in its favour It reduces the 
bleeding to a minimum and eliminates a great deal of the shock that 
might occur in such an extensive operation 

The abdomen. — Removal of large quantities of skin and fat Jrom 
the abdominal wall may be done satisfactorily by either a transverse, 
vertical or combined transverse-vertical incision A vertical ellipse 
including the umbilicus lias the advantage of reducing the size of 
the hips 

CHRONIC RADIO -DERMATITIS AND RADIO-NECROSIS 

The widespread use of radium and A rays as therapeutic agents, 
and their well recognized potenev for evil as well as for good, has not 
unnaturally resulted in a considerable number of cases of chronic 
dermatitis Wide many of the milder degrees of bum heal at least 
for a time< under medical treatment chronic ulcerative radio der- 
matitis, once established, admits of one form of treatment only 
Complete excision is followed by rapid relief of symptoms and freedom 
from risk of carcinomatous* change Cure, however, cannot be 
considered as satisfactorily attained if no attempt is made to avoid 
the secondary contraction winch follows healing by granulation Thus 
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the problem of the immediate replacement of the excised tissue with 
health} skin brings the condition within the purview of the 
phstic surgeon 

These patients fall naturally into three groups — 

{a) Patients who ha\e received a single dose of X rajs or radium 
for diagnosis or treatment 

(6) Patients who ha\ e undergone treatment for a chronic condition 
and who received small but oft -repeated doses for a long period, often 
resulting in ulceration 

(c) Professional X-ray workers suffering from burns of the hands 
and face 

In the acute stages the lesion consists of a central slough where the 
more intense rajs have produced massive cell death surrounded b\ 
an extensive zone of inflamed skin in which the less powerful ra\s 
have produced profound circulator! and functional changes without 
actually killing the cells en masse During this period the inflammatory 
reaction is so widespread that no line of demarcation between healthy 
and devitalized tissues can be defined For this reason, too earl) 
excision and grafting is hazardous and mij give poor results The 
more commonly encountered chronic form of the disease cither follows, 
acute necrosis or is chrome from the outset In the latter type of burn 
the sequence of events is distinguished b) an insidious change in the 
character and functions of the skin, and by an equally sloyv depression 
of its vitality, culminating in intractable ulceration 

From a surgical point of view, the distinguishing feature of chronic 
radio-dennatitis is that the whole area can be dissected up from the 
subjacent tissues with ease, there being a well-marked cleavage plane 
between normal and dev ltaiized structures Beneath the ulcer it may 
be necessary to resect fasciae, tendons, muscles or bone in order to 
reach healthy tissue These are frequently found normal in form but 
converted into a tough white immobile mass of fibrous tissue The full 
effect of excessive radiation mav not become apparent at once, and a 
latent period of months or years may intervene between the last dose 
of X-rays and the final breakdown of the tissues Pathologically it is 
then identical with the chronic stages of radio-necrosis 

The indications for operation are — 

1 Pain, licking, ulceration, and discharge — As a rule, with frank 
ulceration the patient complains of exquisite pain, constant day and 
night, and producing a condition of mind and body miserable in the 
extreme In the telangiectatic and nnd like areas an intolerable 
itching may dme the patient to despair The relief of pain and 
irritation and the mental improvement which usually follow imme- 
diately when the area is excised are most sinking 

2 Deformity from contraction — As a rule, tins is much less marked 
than with burns by fire or scalds owing to the complete absence of 
clieloid and the smaller amount of fibrous tissue formed It is most 
frequently met with in patients who hayc undergone extensive treat- 
ment for diseases, such as lupus, which, by themselves, produce 
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contraction It is rather a feature of the condition treated than of 
the treatment In the neck a certain amount of retraction of the chin 
and e\ersion of the lower lip may take place Contraction deform it n. 
also occur in the neighbourhood of the eves and nose 
8 Cosmetic appearance — The unpleasant and disfiguring appearance 
of the skin especially on exposed parts in the milder degrees of bum 
unaccompanied b\ ulceration can frequent!) be greatly impro\ed 
b\ grafting 

4 Epithehomatous change — Cancer supervenes so often upon long 
standing ulcerative radio-dermatitis especially after repeated doses 
such as odcur on the hands of X ra\ workers that the possibility of its 
presence can never be excluded b\ superficial inspection Micro 
scopical examination of the excised area should therefore never 
be omitted 

Treatment Although this falls naturally into the two stages of 
(a) excision and (6) repair it is important to emphasize the point that 
in the vast majontv of cases both stages are earned out at one opera 
tion Onlv m an acute or badly infected ulcer or in one where a 
healthv base is not obtained after pnmarv excision is it advisable to 
divide the operation into two stages and to allow the base to granulate 
before grafting In such instances the diathermy knife is much 
favoured as an instrument for exci ion 

Excision is usuallv simple and should extend into healthy skin on 
all sides A guide to the depth of excision is furnished by traction on 
the nnd like superficial tissues thereby establishing a cleavage-plane 
which is easilv followed Where the ulcer involves deeper structures 
such as muscle or bone these should be freely excised and an sequestra 
removed An attempt is thus made to rea'di healthy tissue in all 
directions but it is sometimes wise to leave d ep scar in important 
organs and trust to the good effect of a health skin flap It is rarely 
difficult to decide the limits of excision but where epithehomatous 
change is suspected the operation should be performed by the 
diathermy knife and microscopical examination of the edges and base 
of the excised area earned out In these cases every effort must be 
directed to thorough removal of all the di eased tissues without thought 
to the problem of subsequent repair The use of the cfiarfientit knife 
does not prohibit the immediate application of grafts In our expen 
ence a satisfactory take has always resulted 

The method of repair depends on the quantity of tissue lost the age 
and sex of the patient the position of the bum the cosmetic result 
desired and the mechanical problem of transplanting the graft to its 
new position Three methods are available 
(n) Thick razor grafts 
(6) Full thickness dissected grafts 
(c) Direct flaps and tubed pedicles 

(a) Thick razor grafts —These applied on a Stent pressure mould 
of the defect hav e a wade field of use and the method is the simplest 



RADIO-DERMATITIS 


1000 


and most certain available for covering a raw area Although the 
immediate result is sometimes disappointing, m that the graft ma\ be 
wnnkled hard and depressed, it later becomes «oft smooth and filled 
out, and the result compares ver\ favourably with tho^e of other 
methods Thick razor grafts are Used as a routine on the hands and 
fingers of X ray workers , on the scalp and back w here large areas 
must be covered, and on the eyelids for the relief of cicatricial 
ectropion On the front of the neck the method is advisable where a 
quick result rather than cosmetic excellence is aimed at It is not so 
applicable where a thick covenng is desirable, for weight bearing or 
where pressuie is to be everted on the surface of the graft (Fig 821 ) 

(6) Full thickness dissected grafts — These are not quite so reliable 
as thick razor grafts bus undoubtedlv give good results when the 
take is 100 per cent 

(c) Pedicle flaps — These may be of the sliding rotation trans 
posed, or tubed pedicle vanetv according to the difficulties to be 
overcome and the cosmetic result desirable Thev are particularly 
applicable where appearance is important where much tissue lias been 
lost, and where a mobile covenng is required for exposed structures 
Their chief field of usefulness will be found m extensive burns on the 
cheek, neck and limbs and particularly where joints are involved 
Thej are m fact useful in almost any situation except on the hands 
and fingers On the scalp, small areas may frequently be obliterated 
by rotation flaps of neiglibounng healthy scalp with or without thick 
razor grafting of any remaining bare area so arranged that the hair 
can conveniently conceal the deficiency Thus in both sexes it is 
advisable to transpose a bare area from an anterior to a more posterior 
position so that it can be more easily hidden More complete loss 
of the scalp should bt covered by thick razor grafts and a toup e 
should be worn 

Tacial lesions involve so many problems already discussed that no 
good purpose would be served by dealing with the matter here On 
the neck, according to the age and se\, the thick razor graft or a 
pedicle graft is usually employed In children and in many women 
the former is satisfactory , while in men a tubed pedicle of the acromio 
pectoral variety gives the best results fn women in whom it is 
desirable to leave the chest unmarked and where time is not a great 
object a flap raided from the abdomen transferred to the waist, and 
finally applied to the neck will solve the difficulty (Fig 780 p 1018) 
On the abdomen and buttocks sufficient tissue is usually available in 
the neighbourhood to make sliding or rotation flaps and provided all 
tension is avoided, these unite by first intention The same may be 
said of small areas on the back, but as a rule these are best treated by 
thick razor grafts 

In the axilhc of women, anterior and posterior sliding flaps partly 
fashioned from any excessive skin covenng the breasts wall give a good 
cosmetic result, although thick razor grafts applied On Stent mould*. 
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are also useful Around the elbow joint and on the forearm flaps 
uny-bc raised from the «ide of the chest or abdomen and fitted to the 
defect according to the technique described later On the hands and 
fingers, a particularly common site for burns, thick razor grafting after 
careful excision is by far the most satisfactor\ method , because of 
their thick umvicld\ nature full thickness flaps should rareh be 
cmplovcd Particular attention should be paid to the webs of the 
fingers, if these are involved in order to prevent any subsequent 
limitation of movement Thick razor grafts or direct transposed flaps 
from the opposite limb are to be preferred foi the lower limbs The 
latter arc almost essential in the region of the ankle joint where 
pressure movement and weight-bearing are important 

Results. — It has been alreadv noted tint radio dermatitis and 
necrosis are cured as soon as excision is completed The relief of the 
pain is usually immediate and permanent, even though nothing further 
is done and the area is left to granulate The surgical result of 
healing by granulation is however, usuallv deplorable owing to the 
contraction deformities which are certain to follow Success depends 
entirely on the technical excellence of the plastic treatment 

In general it might be said that the results are most favourable with 
thick razor grafts and flaps and that a, successful repair in this tvpe of 
burn ma\ be more confidently predicted than after hums b\ fire * 

• C II « and M In W fla I e Silty rv n Chron e K 1 1 o-d n it Us id Tj 1 o « ros * IJ it Jeurti 
hulol N »swt* S# ta Mar,, 1933 vi, IS* 
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OPERATIONS ON THE NECK 

Bj W. E. TANNER 

Surgical Anatomy 

The cervical lymph sj stem.— The hmphatic vessels and nodes m 
the neck ai“e arranged in two mim groups (Tig 822) — 

1 A horizontal system at the junction of the head and neck which 
drains into two vertical s\ stems of deep cervical nodes tying on the 
course of the internal jugular veins The horizontal chain contains 
the following groups — 

\ The su6incnhd or suprahy out nodes he superficial to the m\ lo h\ ou! 
muscles and receive afferent tymphatics from the skin of the lower lip 
and chin from the mucous membrane of the front part of the floor 
of the mouth, and the tip of the tongue Their efferents dram into 
the anterior nodes in the upper part of the deep ccrv ical chain 

11 The submaxtllary nodes in the digastric triangle lie superficial to 
deep to and m the folds of the submaxillar) sahvarv gland The 
posterior nodes become continuous with the upper deep cervical nodes, 
and he in contact with the facial artery and anterior du ision of th< 
temporo-maxillary v ein Then* afferent lv mphatics dram the front part 
of the face, the inner side of the orbit, the mucous membrane of the 
mouth the teeth and gums, and the anterior part of the tongue Thttr 
efferents pass into the anterior node*, of the upper deep cervical chain 

in The parotid or prc-anncular nodts lie on the surface of and immo- 
diateh beneath the parotid fascia, and embedded in the fold-* of the 
parotid sahvarv gland The lowest members of this group arc in 
contact with the temporo-maxillar) vein and the commencement of 
the external jugular vein the external carotid arter) lies mori 
deepty Their afferents dram the external and middle ear, the anterior 
part of the scalp, the temporal region and tv thds 

iv The Hinstoid or poslauricular nodes he on the mastoid process 
behind the ear 

v Tlie occipital nodes lie on the upper part of the cornplexus muscle 

vi The superficial ccmcal nodes lie along the upper part of tin 
external jugular and posteroexternal jugular veins, between the 
sterno-mastoid and trapezius muscles These three groups of no Us 
receive afferent tymphatics from the posterior part of the scalp, the 
external ear and skin of the neck Thar efferents pass to the detp 
cervical nodes The superficial cervical nodes arc often enlarged b\ » 
retrograde infection spreading backwards from the tonsillar hmphatic 
nodes 

2 The vertical systems of deep cervical nodes, ty mg along (he course 
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of the internal jugular veins, receive afferent lymphatics from the 
tonsils, nasopharynx, pharynx, larynx, {esophagus and trachea ; the 
efferents, from the horizontal chain of nodes and lymphatic vessels 
which pass directly to them from areas also drained by the horizontal 
nodes. Anatomically, the deep cervical sj’stem consists of two chains, 
one antero-extcrnal and the other postcro-cxlcrnal to the internal jugular 
vein. These two chains are subdivided into four groups by the anterior 
bellj* of the omo-hyoid muscle. This subdivision is convenient on 



Fig. 822. — Horizontal and vertical system* of cervical lymphatic nodes. The part of 
the stemo-mastoid muscle reflected downwards is shown in outline. 

I, Faro (ul or piMiiiMtf mxlrs ; 2, nu-toul or prtsl mmuLtr runic 3, pcntcco npenor nodes at vertical 
chain ; 4, Occipital nodes , 5 13, 14. anlcro-mlTtornwlcot vertical ennn . H, 7. poMern-exu-nial nodes 
of s rrticnl ch nn . 8 slibiiw»ltl in nodes . t>, subimnt tl or suprahyoid nodes , ll> 1 1 , li *ntcnv*npMl.jr 
node, of vertical rhun . IS, lolrvl ivruHc nodes 

clinical and pathological grounds, because each of the four groups 
receives afferent? from certain parts of the periphery, but as each 
group is joined by interveningTymphatics, the primary focus of disease 
is eventually mashed by infection spreading from one group to 
the others. 

The two upper groups lie above the anterior belly of the omo-hyoid, 
the anicro-siiperior lj ing in front of and external to the internal jugular 
vein, the postero-'superior lying behind the internal jugular vein. 

The two lower groups lie below the anterior belly of the omo-hyoid 
muscle, surrounding the terminal parts of the internal jugular, external 
jugular, subclavian, transvcrsalis colli and suprascapular veins, and 
becoming continuous with the axillary and mediastinal lymphatic 

VOL. It — 2i 
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nodes The anteroinferior are continuous with the antero-superior 
chain and he on the internal jugular and the termination of the 
subclavian v eins The postero inferior are continuous with the po tcro- 
superior chain and lie behind the internal jugular vein on the 
brachial plexus m intimate relation with the transversals colli supra 
scapular and external jugular veins and the outer part of t!** 
subclavian vein 

I The wtero stPERiOR chain receives afferents from the sub- 
mental submaxillarv and parotid I 3 mph nodes and al o \ es»eL> 
which pass to them directlv from the buccal cavitv the tongue 
palate j aw s and teeth the tonsils the oro- and naso pharv n.\ This 
group is the one most commonlv first affected b\ the direct spread 
of tuberculosis along the 1 \ mphatics from the mucous surface of the 
naso pharv n\ 

The tonsillar 1\ mph node lies, on the common facial vein at its 
junction with the internal jugular and receiv es lj mphatics direct from 
the tonsil When enlarged this node is felt just below and behind 
the angle, of the jaw under the anterior border of the stemo mastoid 

The principal lymph node of the longue lies on the internal jugular 
vein opposite the bifurcation of the common carotid arterv The 
transmitted pulsation of the vessel can be seen and felt over the node 
when it is enlarged \ swelling projecting from under the anterior 
border of the upper part of the stemo mastoid muscle is a further 
indication that the antero-supenor group is enlarged The mass ma\ 
be adherent to the superficial lajer of the deep cervical fascia The 
deeper nodes mav be adherent to the common facial and internal 
jugular veins 

II The postero sx. perior chain lies under the posterior part of 
the stemo mastoid muscle behtnd the internal jugular vein These 
nodes receive afferents from the retropharyngeal parotid posterior 
auricular occipital and superficial cervical Ivmph nodes and also from 
vessels which pass directlv to them from the mucous membrane of the 
naso-pharv n\ the pharv ngeal tonsil Eustachian tube middle ear and 
nasal fos^re Lvmphatics from the pharyngeal tonsil pass directlv to a 
group of nodes lv ing deep to the sterno mastoid just below the tip of the 
mastoid process on the rectus capitis lateralis mu c cle The spinal 
accessorv lies m intimate relation with these nodes just after it has 
crossed superficial or deep to the internal jugular vein 

When enlarged the postero superior group projects from und 3 r tin. 
stemo mastoid into the posterior triangle and is trav erstd bv the spinal 
accessorv nerve and branches of the cervical plexus of nerves 

III The anteroinferior chain lies on the outer sid=* of the internal 
jugular vein on the scalenus anticus muscle in intimate relation 
with the phrenic nerve and the thoracic or right lvmphatic duct 
These nodes receiv e afferents from the antero-supenor group of nodes 
and vessels which pass directly to them from the larvnx trachea 
oesophagus and thvroid Their efferents communicate with the 
superior mediastinal nodes 
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Tuberculous disease commonly spreads to these nodes from the upper 
cervical groups, but the\ become enlarged before the upper nodes when 
the disease is secondary to mediastinal or mesenteric infection 

iv The POSTERO i\rPRiOR chain lies behind the internal jugular vein 
on the levator anguli scapuhe, scalenus medius, and upper part of the 
serratus magnus muscles m intimate relation with the lower branches 
of the ctrwcal plexus and the brachial plexus Afferent vessels pass 
to this group from the postero-superior chain and from the 
axillarv nodes Their efferents communicate with the inferior group of 
cervical nodes and the mediastinal nodes 

The retropharyngeal nodes he behind the upper part of the pharynx m 
front of the prev ertebral fascia and rectus capitis anticus major muscles 
Thev receive afferent^ from the na--al fossie, nasopharynx and 
Eustachian tubes , their efferents pass to the upper deep cerv ical nodes 
When suppurating, they form a swelling on either side of the middle 
line as seen from the mouth , the postphary ngeal abscess resulting 
from caries of the cervical spine is usualh median in position and behind 
the pre vertebral fascia In either case an abscess mat be of such a si/e 
that it extends into the neck, and presents at the posterior border of the 
upper part of the sterno mastoid 

The suprasternal nodes lie in Burns s space just above the manubrium 
sterm 

The lymphatics of the head, face and neck. — The scalp — Tiic 
lyanphatic vessels from the frontal region end m the parotid nodes , 
from the.temporo parietal region in the parotid and posterior auricular 
nodes , from the occipital region, in the occipital superficial ccmcal 
and deep ccmcal nodes 

The -ear and external auditory meatus — Vessels from the Olltir 
surface of the ear and anterior wall of the external auditors meatus 
pass to the parotifi nodes , from the margin and upper part of the inner 
surface of the pinna, the inner surface and posterior wall of the meatus, 
to the posterior auricular and upper deep cen teal nodes from the floor 
of the meatus and lobule of the pinna, to the superficial ccmcal and 
upper deep ccmcal nodes 

The face — The lymphatics from the eyelids and conjunctiva: end 
in the parotid and submaxillarv nodes from the posterior part of the 
cheek, in the parotid nodes , from the anterior part of the cheek the 
side of the nose, the upper lip and the lateral tlurd.of the lower lip 
in the submaxtHary nodes 

Vessels from the temporal and zygomatic fosse pass to the internal 
maxillary and upper deep cen ical nodes the deeper v e>«cls of the cheek 
and lips, to the submaullary nodes The superficial and deep vessels 
of the middle third of the lower lip pass to the submental and sub 
nuixillurv nodes on both sides of the neck 

The nasal fossa: — The lvmphatics from the anterior third of the nasal 
fossae are continuous with the vessels in the skin of the nose, and end 
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in the sttbrnaxillan nodes, tho e from the posterior two thirds of the 
nasal fossa and the air sinuses pass to the retropharyngeal and upper 
deep ccmcal nodes 

The mouth — The vessels from the gums end in the stbmaxillary 
nodes those from the hard palate and soft palate pierce the superior 
constrictor and end in the rclrop/tanngeal subparoiid and upper d cp 
cent cal nodes 

The v essels from the front part of the floor of the mouth pass to the 
submental nodes and directly to the upper deep cent cal nodes and 
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F g 823 — Lymphat cs of tongue 
(A Ur P rur ) 

3 upper nod's of dtrp rmcal ha a pifultwiica rv 
E nd 6 subromtal f nd 7 submaxflUry lymph oodrs 
UTilo-omo-hyoid lymph nod 


supra onto hyoid node from the rest of the floor of the mouth the 
vessels terminate m the submaxillar y tipper deep cemcal and supra 
onto hyoid nodes 

The tonsil — The Ivmphatics from the tonsil end in the upper kvp 
cent cal nodes 

The tongue —The lymphatics of the tongue ha\ e a v\ ide distribution 
and may be divided into those in front of the circumv allate papilla 
(buccal portion or anterior two thirds of the tongue) and those from 
the pharyngeal portion (posterior third of the tongue) (I*ig 823 ) 

The vessels from the outer third of the dorsal surface the lateral 
border and under surface of the buccal portion drain into the sit 
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maxillary nodes, the juguto-digaslnc and supra onto h\oul nodes 

(riff 821) 

The \essels from the middle third of the dorsum the tip and under 
surface m the region of the fnenum, drain into the submental, sub- 
maxiHan, jngulo digastric and supra onto hyoid nodes on the same side. 



Fig 824 — Diagram to show position and connections of the various embryological 
remnants in neck (Dr S J A. Beale) and course 0/ central lymphatics of tongue 
(The latter drain into the nodes on both sides of the neck ) 

{Jam aon a iJ Oob ton Br t Jottrn $*•(} 

I 1 ut 2 remmnt of Ion Ular (from sNtnul cl ft recess) 3 « it' ixill r> 1 t pi t ndrs * upper nod’s 
of deep ttrMol cluln 5 cen iral thvn » fi lower i ml -s of Wj cm iral chain 7 cirot I Uxh 
8, rrrvwal thymus B iim) an pact of th>rail and tl yr jrfossa) rt ict ! 1 cervical in i» i itcd » ih 
second tleft rec«S On kft * 1* II thoracic port of thu is 

and also into the submental, submaxtllary , jugtilo digastric and supra - 
onto-Jn otd nodes on the opposite side of the neck 
The \ essels from the posterior third of the tongue arc larger than 
those in the anterior tno-thirds and near the middle Jme pass to both 
sides of the neck They pierce the pliarj ngeal w all and drain into the 
jugulo digastric, the loa e~ nodes of the upper detpcerncal chain and the 
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supra oino hyoid node The lymphatic vessel* of the shin and muscles 
of the neck drain into the deep ccrucal nodes * 

From the upper part of the pharynx the vessels pass to the retro 
pharyngeal nodes from the lower part of the pharvnx to the deep 
cenical nodes 

The larynx —There are two sets of vessels The upper pierces the 
thjro-hjoid membrane and passes to the upper deep ccrucal nodes 
the lower pierces the crico-th) roid membrane and joins the pret racket l 
and prelanngeal nodes others pass beneath the cricoid and enter the 
loiter deep cenical nodes 

The thyroid gland — An upper set runs with the superior thyroid 
arterj and enters the upper deep cenical nodes the lower passes to 
the pretracheal nodes and nodes which run with the ascending branch 
of the inferior thyroid arterv and enters the Ioj. er deep cenical nodes 

The supracla icular nodes receiv e afferents from the region just 
below the clavicle and upper part of the breast (Graj s Anatom) ) 

TREATMENT OF TUBERCULOUS CERVICAL NODES 

\t the present time there are two schools of treatment of tuberculous 
nodes in the neck — the operatne advocating complete removal of the 
diseased nodes as soon as possible the conser atne rel)ing mainly 
on general h>giemc measures to bring about a natural cure of the 
disease surgical procedures being restricted to aspiration or incision 
of abscesses transfixion of the diseased nodes with a seton and the 
scraping of sinuses 

Pugh late of Carshalton adv ises the external application of radium 
I baxe not seen an> good results from radium and in any case it 
should onl) be adopted b) those experienced in its use 

Improved h)gienic conditions and the earl) removal of infective 
foci from the mouth and throat have diminished the incidence of 
the disease and rendered extirpation of tuberculous nodes a rarer 
operation than it was twent) five or even fifteen )cars ago It is 
hardl) too much to sa) that no surgeon s education is complete until 
he has seen the results of advanced conservative treatment of surgical 
tuberculosis at such an institution as the Treloar Cripples Hospital at 
Alton where the scientific application of rest fresh air sunlight and 
suitable cjiet has made such methods more often curative than mere!) 
palliativ e (See Vol 1 p 34 ) 

It is interesting to note as showing the influence of climatic and 
industrial conditions on the course of the disease that surgeons in the 
north of England and Scotland favour earl) operative treatment 
while in the south of England the tendenc) is towards conservative 
methods 

The more satisfactory plan is to combine both confining oneself to 
conservative measures m the earlv stages when resolution is possible 

• Jittu«oa and Dobson, B U Jntn S« t 19”0 mu. No » *» 
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and resorting to surgical procedures when the disease is progressive and 
likely to end in caseation or suppuration and to extend beyond the 
glands Both schools are agreed that diseased foci of infection m the 
throat and mouth — septic tonsils, adenoids and decayed teeth— should 
be eliminated at the outset of treatment 
In some cases, although there may be no physical signs of tuber- 
culosis elsewhere, the type of patient, the signs of intoxication, and 
the condition of the nodes indicate that the natural course of the disease 
will end m caseation, sinus-formation, secondary septic infection, and 
tuberculosis of the skin Here fearly removal is indicated 
On the other hand, there are cases in which there is every reason to 
suspect that the disease has spread beyond the limits of the neck, 
although the nodes are hard elastic and discrete Here consen atn e 
methods should be the primary choice 

In some cases early removal should be undertaken because e\en 
now, tuberculous disease of the neck with suppuration and sinus 
formation is frequently seen in spite of efficient consen alive treatment 
More commonly suppuration and sinus-formation occur where there 
has been inefficient conservative treatment or no treatment at all 
Excluding the rarer conditions, seen most commonly m adults in 
which the enlarged cervical nodes have become infected secondarily 
to disease in the mesentery or mediastinum, tuberculous cervical 
adenitis is m many instances at first a local lesion which can be 
completely eradicated by excision 

Economic considerations have an important bearing on the choice 
of the method of treatment 

Selection of the appropriate treatment in individual cases . — In 
coming to a decision on this question, every aspect of the case must 
be weighed up carefully viz (1) the localization of the disease (the 
nodes should alw avs be examined w itli the patient lying dow n to relax 
the neck muscles) (2) the patient’s general condition as regards 
tuberculosis and other diseases (3) the influence of the local on the 
general condition, and xio, icrsa (4) the patient s economic status, 
home surroundings family history' and responsibilities (7) the 
firohahle effect of excision ox> the genexa) rendition The prognosis 
should be guarded, and the patient or those responsible made to 
realize that if an operation is carried out it is only one step in treatment 
general measures and observation for some years being also essential 
The time taken by consen atn c treatment i£ an important con 
sidcration to those who cannot afford to suspend their activities at 
school or daily employment for several months or possibly, for years 
Even those to whom time and money are unimportant may be ill 
advised to give up their pursuits for years, when early 7 operation offers 
them the better prospect of cure Consen itive treatment cannot be 
relied upon in all cases to clear up the local condjtion before the disease 
spreads to other parts of the body and seriously prejudices the general 
health 



1710 OPERATIONS ON THE NECK 

In the course of the so called natural process of cure caseation 
suppuration infection of the shin sinus formation and spcondarv 
p\ ogeme infection are quite common Further the nodes ma\ 
become enlarged again from lighting up of the old disease or from a 
fresh infection 

It is clear therefore that a dissection of the infected nodes should 
be done when eradication of septic foci in the throat or mouth and 
careful general treatment do not cause a diminution in their size m a 
few months when the disease shows a tendency to spread and par 
ticularlv before caseation extends outside the capsule of the nbdes or 
suppuration takes place To take some specific example? 

1 The nodes though enlarged are hard discrete and /reels mo able — 
Palliative treatment will in the majontv of cases lead to a rapid 
diminution in the si7e of the nodes and the general health w ill improv t 
In others the nodes will remain enlarged with no sign of matting or 
caseation In the minority the nodes will enlarge and become 
confluent in these cases the nodes should he excised before caseation 
takes place When there are profound anxmn enlargement of the 
glands m the groin and axilla and a rise of temperature and prolnbh 
some enlargement of the spleen the diagnosis of Hodgkin s disease 
must be excluded 

2 4 m elastic fixed til defined mass of nodes beneath the sterna mastot / 
and deep fascia utth tnduration of the tissues aroun l the nodes the sin 
o er the nodes h\ pereenne but freely moiable on the deep fascia the 
h\perccmta due to a subacute non suppuratnc periadenitis — Operation 
is dehmteh contra indicated m such cases as these Conservative 
measures will lead to a resolution of the periadenitis and in the 
majority of cases the enlargement will subside Such a periadenitis 
seems to hasten the natural processes of cure A similar condition is 
often seen during treatment by \ ra\s or by heliotherapy 

3 4 mass of softening nodes attache l to the superficial layer of tie 
deep ccriical fascia uilh infiltration of the skin imminent — The nodes 
should be excised beginning the dissection where they are not attached 
to the superficial lavcr of the deep fascia 

1 I chronic abscess not imohing the skin and obiioush fluctuating 
— vs. a. oavvivtvivv icccyiKoAlx (aujwi vAvcu. *,Ue source, of infection is 
tonsillar The contents of the abscess may be quite fluid Keptatcd 
aseptic aspiration will cure the majority of such cases even when idol 
hvgiemc surroundings are not available 

*> A fixed mass of nodes under the deep /ism: r ith a subcutaneous 
abscess — The abscess is opened the hole in the deep fascia foun 1 and 
the caseous noJc just beneath it curetted The skin is sutund If 
the glands do not resolve without signs of further caseation they 
should be removed 

G /! fixed mass of nodes tmol tng the skin or possibh a sinus — The 
nodes should be removed through an mci ion avoiding the diseased 
skin the smus is excised separately These cases, frequt nth do 1 urn 
under conservative treatment The nodes continue to cnhrgv ant 
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break down or the disease spreads widely in the skm as a tuberculous 
lymphangitis 

7 4 mass of nodes infiltrating the upper fart of the shrno-maslot l 
muscle —The mass should be excised together w ith the affected part 
of the muscle In patients over 80 the probability of such lumps 
being malignant should always be borne in mind 

8 /I mass of nodes tn the loiter part of the neck fixed to the claucle 
infiltrating surrounding tissues the sktn red or blue and <r dematous — 
This is commonly senile tuberculosis secondarv to mediastinal tuber 
culosis Generally onh palliative measures are indicated 

9 Recurrence after palliative treatment — Septic foci in the throat or 
mouth should be removed before excision of the nodes If the tonsils 
are \ er} septic removal particularly by enucleation may set up acute 
inflammation in nodes which are ahead} softening In such ciscs 
the usual order of procedure may be reversed the nodes art. excised 
first and the tonsils removed at a second operation when the wound 
in the neck is soundly healed It is not as a general rule advisable 
to deal with the tonsils at the time the nodes are excised 
because of the danger of suppuration and of soiling the neck wound 
The additional loss of blood ma> also be a matter of great importance 
.There is also the risk of aspiration of blood at the end of a long operation 
when the patient may remain under the influence of the anvsthctic 
for a long time 

Lxcision of the glands is usuall} contra indicated when there is 
evidence of advanced disease in other parts of the bod\ or w hen signs 
of general intoxication and fever indicate active general disease The 
local trauma of operation maj set up an acute tox emia or generalized 
tuberculosis 

Sources and paths of infection —In the majority of cases of septic 
infection of the cervical nodes the organisms reach the nodes dircctlv 
along the lymphatics from infected cutaneous or mucous surfaces 
In tuberculous infection there is often proof that m many cases the 
bacilli reach the nodes directly along the lymphatics from infected 
mucous surfaces such as the faucial and pharjngeol tonsils Enlarged 
JM'des jAwdemrjjLb J.bx* upper J’JtanJ of the- _st.nr.uo mastoid are associated 
with diseased tonsils or adenoids After removal both the nodes and 
the tonsils or adenoids mav be found to contain tubercle bacilli 

On the other hand skin infection can rarel} be prov ed to be the direct 
cause of tuberculous nodes 

In other cases the enlargement of the cen ical nodes is secondarv to 
mediastinal and mesenteric infections There is another possible path 
of infection which has not hitherto received the attention it deserves 
the bacilli may reach the nodes by wav of the blood stream 

It is clear both on pathological and on clinical grounds that septic 
and tuberculous infections of the nodes arc intimate!} related to one 
another Septic infection of the nodes favours the growth in them of 
tubercle bacilli Secondary septic infection of nodes pnmarilj 
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tuberculous may lead to the formation of a loc-ilucd acute abscess 
containing fluid (pus) ornny hasten the spread of the disease tnyonl 
the nodes 

The most common primary sources of infection-arc the na«m phnrvnx 
diseased tonsils or adenoids m other cases the teeth infection of the 
scalp (pediculi) or of the external and middle ear gixe ri"i to enlarge 
ment of the nodes which is pnmanh or potcntnlh tuberculous The 
intimate association of septic and tuberculous infection makes it 
difficult to decide when the nojes are in a conditioh of chrome septic 
inflammation and w hen the) are tuberculous I or practical purpo ts 
we may regard all lymph nodes as tuberculous which are still enlarged 
oV increasing in size four to tight weeks after all possible foci of septic 
infection base been remoxed If syphilis be excluded persistent 
hyperplasia of the ccmcal lymphatic nodes is practically always 
tuberculous persistent enlargement of non tuberculous septic node*, 
after the primary focus has been remoxed being so rare as to 1« 
negligible (»rey Turner has frequently referred to this question 
His xiews* arc epitomized as follows 

There are two great gioups of patients in xxhom the cerncal nodes 
become tuberculous In ohe the infection is local and arises from Ihc 
tonsils n iso phary n\ or more rarely from the teeth and in the ollur 
i primary inftction of the mesenteric or mediastinal glands is the pc rhl 
of entry The clinical features of the two groups ire as follows 

Naso-pharyngcal group — 

(1) Begin to gixe troubk m the early years of life before puberty 

(2) Often associated xxith i throat illness 

(8) Tonsils usually enlarged or adenoids present or both 
(1) I irst noticed m upper part of the neck and after onset gcncril 
health not much affected 
(5) Not usually calcified 
(f) No cwdencc of tuberculosis el ewherc 
(7) Prognosis after radical operation uniformly goo 1 

Mesenteric or mediastinal group — 

(1) Become actixc after puberty or later 
xsS/acv’Acd w.dlv rtvwaf. xUwisscs, 

(3) Tonsils not usually enlarged adenoids not present 

(4) Tirst noticed in the root of the neck Often associated with 

enlarged nodes in the axill e or groins 

(5) General health usually poor 
(G) Often calcified 

(7) Often clinical or \ ray exidencc of timerculous nodes in th 
mediastinum or mesentery 
Prognosis alss ays uncertain 

In the naso pharyngeal group any existing source of infection such 
as tonsils and adenoids must be remoxed first If after treating the 
focus the enlargement does not rapidly disappear then the l>est p!»» 

• N«ro»i -fit i July 193! it l« 
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is to carry out a thorough surgical removal and, by a carefully planned 
dissection, clear out the highest part of the carotid triangle This may 
have to be dpne on both sides 

In the mediastinal or mesenteric group radical removal should 
never be carried out in the first instance General hygienic measures 
are the first essential, but surgical intervention may be necessary if the 
nodes remain persistently tender or break down or if there are repeated 
attacks of periadenitis, or if, after the general infection is presumably 
quiescent, a mass of nodes remains as an unsightly annoyance 

Removal of Tuberculous IampIi Nodes 

The surgeon having decided after carefully weighing the clinical, 
pathological and economic factors of the case, that the diseased nodes 
should be excised, the future history , so far as he is concerned, will 
depend on four essentials — (1 ) a rigid aseptic technique (2) an accurate 
knowledge of the anatomv of the neck , (8) complete remov al of all 
nodes in the region operated on, and not mtrel\ those which are 
obviously diseased, and (4) efficient after care 

(1) Asepsis — To secure primary union of the wound and minimize 
auto inoculation, the tissues should be treated with the utmost gentle- 
ness Grossly -damaged tissues will be more vulnerable to septic 
organisms gaining access from without and to tubercle bacilli and their 
toxins, which are bound to escape in small numbers from the nodes and 
divided ly mpliatics even at a carefully conducted and gentle operation 
Strong coagulating antiseptics should not be swabbed over the surface 
of the wound to destroy escaped bacilli they injure the tissues they 
are designed to protect, and increase the local inflammatory reaction 

The dissection should be carried out with knife and scissors, the 
temptation to dislodge the nodes with the fingers being studiously 
resisted They must be removed cn masse with the cellular tissue 
and fat in which they he The surgeon should be in no hurry and 
should clear out the whole of an infected group or rather anatomical 
group, with a margin of unaffected nodes Important nerves must not 
be sacrificed 

(2) Inaioimcal htoic ledge — This subject has already been considered 

(8) Complete removal of the diseased nodes — It must have been the 

experience of all surgeons at one time or another to ha\c patients on 
whom they had operated a few months previously returning with a 
recurrence of enlarged nodes beneath or near the scar Presuming that 
the primary focus has teen removed, such recurrence is serious 
because it shows either that the infection was virulent or that there is 
a lack of resistance It must be remembered that the extent of 
disease m tlie*neck bears no direct relation to the degree of general 
ill-health One small infected node left behind is a focus from which 
the disease may spread to nodes lower down in the chain, or to other 
parts of the body If operation is undertaken at all, it must there- 
fore he with the definite object of removing all the infected nodes 

(4) After-care — Although the surgeon may feel that he has removed 
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the focus of disease after extirpating nodes such as the na^o-pharj ngeal 
group tuberculous infection is so insidious in its course and protein 
in its manifestations as to shake confidence in the permanence of an\ 
measure designed to eradicate it however sound in conception and 
complete in execution 

Whenever possible the patient should live in the country or at the 
seaside under good h\ giernc conditions for at least six weeks— or longer 
—after discharge from hospital and on his return to his uauil life 
must continue to observe good hvgiemc conditions under medical 
supervision If in four or five vears there is no return of symptoms 
the surgeon mav be optimistic and hope that the disease has been 
eradicated and that the patient is more resi tant to fresh infection 
than before 

Preparation of the patient — Attention hiving been paid to the 
throat and teeth the patient should be admitted to hospital at least 
tvventv four hour® before the proposed operation to get used to his 
surroundings and to enable a thorough general examination (par 
ticularlv of the throat mouth and lungs) If a purge is necessary it 
should be giv en on the morning of the daj before operation A strong 
purge given the night before an operation is bad and inconsiderate 
treatment 

Preparation of the area of operation — The lower part of the scalp 
behind the ear is drv -shaved and the whole of the neck and lower 
part of the face on the di_eased side is vv rapped m an antiseptic compre s 
at least twelve hours before operation In adults the skin is washed 
with acetone painted with tincture of iodine or 2 per-cent picrtc acid 
•solution and cov ered vv ith a drv sterile compress In \ oung children 
iodine untates the skin and plain spirit mav be u«ed instead 

Half an hour before the operation a child should be giv en tJ* gr 
and an adult t£ 0 gr of atropine sulphate hvpodermicallv to 
diminish mucous secretion If not particularh contra indicated and 
if the anaesthetist wishes it £ or { gr of morphia mav also be given to 
adults but scopolamine should not be used ev en in nerv ous patients 
on account of its tendencv to cause cvano is and unneces arv 
haemorrhage 

The anesthetic — These operations do not lend tlicmselv es to anv 
form of local anesthesia but some surgeons fav our rectal anesthesia 
in order that the anesthetist mav be kept avvaj from the operation 
area Anv general anesthetic mav be given but marked venous 
congestion must be prevented as it hampers the operator The risk 
of sepsis consequent on the close proximitv of the anesthetist to the 
field of operation is most easily overcome by intratracheal ether or 
nasal anesthesia but- if these are not available a clean field is obtained 
b\ fixing a semicircular hoop of metal to the operating table or bv 
placing an anesthetic cage over the head that it lies at the level of the 
mouth Stenie towels are arranged over the hoop to shut oil tht 
anestheti_t without interfering with his access to the fact and upper 
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air-passages (rig 825) One towel hangs vertically from the loop 
hr cage and is fixed with towel clips to the chin, just below the lobule 
of the ear, and to the external occipital protuberance Tailing a hoop 
or cage, the surgeon lays the upper half of a sterile towel over the face, 
the anesthetist then grasps the sxmplixsis of the jaw, and the lower 
part of the towel is thrown oxer his hand (Tig 820 ) 

Instruments — In addition to the general set, the following are 
required two pairs of node-holding forceps, a pair of May o’s dissecting 



Fig 825 — Arrangement of sterile towels over semicircular hoop of metal 
completely to shut off field of operation 

scissors, blunt -pointed and curved on the flat and at least two dozen 
pairs of curved artery -forceps Kochtr s or Sargent s The latter 
artery -forceps are particular!} useful to fix the towels to the pjaty sma 
and subcutaneous tissues when shutting off the skin from the wound, 
because the} lie conveniently out of the wax xxitli the points concave 
downwards m the wound 

Positions of patient and surgeon. — The patient lies in the dorsal 
position with a small hard pillow under the neck and the face turned 
away from the side requiring operation The arm on the affected side 
is drawn well down and fixed by the side of the trunk, with the hand 
under the buttock The hair and scalp are enclosed in a rubber cap. 
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and sterile wool is placid under the inch to absorb blood The 1 tad 
is raised from the table and two sterile towels ire held under the lit id 
and neck the lower one is drnpptd on the operating table ami the 
upper one is folded round the held and fixed our th'* forehead The 
metal hoop is then fixed o\er the head and sterile towels are arranged 
to co\er exert thing except the field of operation 
The surgeon stands on the side to he ojieratcd on with the first 
assistant on the opposite side a second assistant should stand next 
to the surgeon it the head of the table 



F R $zb ArTangtnwnt of sttnte towels without mtlat hoop completely to shut o'! 
field o! opera! on Anscithet st s left hand is out! ned beneath towel 

The incision The position of the incision will \ar\ according to 
the stte ami size of the mass s but in all ca es inu ion mu t Ik free 
bec m e the elicit- is alwax much more extensive thin external 
examination suggest 1 urthcr the aim of the ojieratton i> to nmou 
all the di ta cd nodes to prexent unnecessarx hamorrhage b\ suing 
and picking up vessels before dividing them ami to dis eel imp riant 
structures from the nodes w itliout injunng the e-dges of the skin incision 
or the deeper structures bx excessive traction IUfno*ta is ml o« 
reganl to the anatoms of the parts are impo tblc throw, i a small 
incision \s a general rule the incisions should follow the pnnaj lo 
hid down b\ Kocher and he m or parallel with the normal creases or 
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folds in the neck and correspond to the lines ot stress Such scar* m 
course of time become almost m\ isible and do not stretch Vertical 
incisions at right angles to the clavicle should be avoided whenever 
possible they tend to stretch, and in children and in adults with 
short thick necks, they do not give such a good exposure as transverse 
or oblique incisions Tnradiate incisions meeting at an acute angle 
do not heal well , the points may slough and lead to uglj depressed 
scars A feu scratch marks should be made w ith a cutting needle at 
right angles to the direction of the incision to act as a guide for placing 
the sutures in order to secure accurate coaptation of the skin inde- 
pendently of the position of the head By keeping well behind the 
angle of the jaw and below the body of the hjoid bone the nerve 
supply to the depressor labn inferiors and nsonus is preserved in the 
upper flap 

The various incisions are described when dealing ’with the removal 
of glands m the separate regions (Tigs 82*> and 831) A block dis 
section of all the cervical nodes can be made through two incisions— an 
upper incision starting well behind the car m the hairy part of the 
scalp passing at least an inch below and behind the angle of the jaw 
downwards below the body of the hj'oid bone and curving forwards 
and slightly upwards to reach the middle line just above the thyroid 
cartilage and a lo ter incision, beginning over the anterior part of the 
trapezius, 2 in abov e the clav lcle, and passing dow nw ards and forw amis 
to and near the middle line of the neck 3 in above the sternum If 
more room is required the posterior end of the low er incision maj be 
cun ed upwards and forw ards along the anterior border of the trapezius 
The naso pharvngeal and low cr nodes of the vertical chain may be 
removed through a f shaped incision The horizontal limb commences 
just below the bod} of the hyoid bone, passes backwards and upwards 
1 m behind the angle of the jaw to just below the mastoid process and 
then cunes gentlj backwards into the vertical limb which runs down 
the posterior tmngle of the neck parallel with and 1 m in front of the 
anterior border of the trapezius 

Technique. — The superficial fascia and platjsma are divided along 
the whole length of the wound , haemorrhage is usually free until the 
platysma has been div ided The superficial bleeding-points are picked 
up and ligatured with very fine catgut The skin is then shut oft from 
the depths of the wound with two towels fixed to - the subcutaneous 
tissues {not to the skm) with cuned artery forceps, and at each end 
of the wound with a pair of tissue forceps {rig 827) The deep 
fascia is divided with a fresh knife and flap-' of skin superficial and 
deep fascia are raised until well bejond the superficial limits of 
the disease 

Vessels are tied off with catgut during the dissection, so that the 
manipulations are not interfered with by an accumulation of arttrj 
forceps The assistant should have a pair of dissecting forceps in his 
left hand throughout the operation, and with these should swab the 
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A\ound dry with firm momentary pressure, and not by continuously 
rubbing or lightly wiping its surface The dissection is then earned 
into the loose connectiv e tissue surrounding the capsule of the nodes, 
commencing at a point where they are not adherent to the deep fascia’ 
In freeing the nodes, care must be taken to be in the nglit layer If 
in the right layer, the nodes are easily dissected off by snipping the 
connective tissue round their capsules with Mayo's scissors and then 
opening the blades of the scissors repeating this manoeuvre sy stematic- 

allv, without removing the 
scissors from the wound 
until a definite piece of work 
has been done Blunt dis- 
section must not be earned 
out with the handle of the 
knife or the fingers The 
nodes must not be forcibly 
avulsed and freed by cutting 
blindly in the depths of the 
wound *In this way large 
veins (which when stretched 
look like connective tissue) 
and nerv es may be injured, 
and haemorrhage, even from 
small v esscls w hich hav e re- 
tracted and become buried 
in the depths of the wound, 
can only be arrested with 
difficulty and tedious waste 
of time If the nodes arc 
adherent they must be dis- 
Fig 827 — Method of protecting wound SCCted off With the SCISSOrS 
from skm or a sharp scalpel, the cut- 

ting edge directed towards 
them A ode forceps should be dispensed with altogether, or at an\ 
rate only be used in the later stages of the operation, because they 
wre I’kl’j h.wv'A tlv*. wades wwi free, uxfectad w/vtorwA 

Any remaining bleeding vessels are tied with catgut Care should 
be taken that the pound is quite dry', and that there are no large open 
veins which may bleed as soon as the patient comes round from the 
anesthetic. It is sometimes recommended that the patient be made 
to cough or strain just before the wound is closed, to show uj> any 
unsecured veins, a proceeding which may have embarrassing conse- 
quences at the time but which prevents the subsequent development 
of luematoma 

In extensive operations, where there is much oozing, and to prevent 
the accumulation of lymph which escapes from the divided lymphatics 
into the dead spaces of the wound, a small rubber glov c drain is brought 
out of the most dej endent part of the wound through a separate small 
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incision This dram is usually removed in twenty four or fort} eight 
hours A stiff rubber tube may cause haemorrhage by ulcerating into 
the vessels lying unprotected in the wound 

The deep fascia, superficial fascia, and plat} sma on each side of the 
wound are accuratelj coapted with a single la\ er of interrupted catgut 
sutures arranged so that the corresponding scratches in the shin are in 
accurate apposition The skin edges are everted and brought together 
with Michel s clips or with a subcuticular stitch of silkworm gut a 
small piece of this material 
should be placed under the 
centre of this stitch to facilitate 
its remov al in tw o halves The 
ends maj be secured bj knot 
ting or bv threading a small 
lead shot on each and com- 
pressing them with special 
forceps 

The dressing — The wound is 
covered with a copious, dress- 
ing of dr> sterile gauze and 
plentv of wool pressure being 
kept on the wound until the 
dressings are securel) bandaged 
The woof and bandage* arc not 
merel} to fix the dressings and 
prevent access of septic organ 
isms despite movements of the 
head but are designed to act as 
a splint to secure proper rest 
to the injured tissues A simple 
spiral is not satisfactorj the 
bandage should commence with 
spiral turns directed foiward 
from the side operated on, ear- 
ned dovvnw ard as a figure of 
eight round the neck and axilla 
then brought upw ards as a spiral 
round the neck, going over the top of the head in front of and behind 
the ear, followed b\ a few turns round the forehead (Tig 828 ) 
Pins are fixed where the turns of the bandage cross one another The 
pressure of the bandage mav cause blueness of the face, until the 
patient comes round from the anaesthetic 

After-treatment. — The patient is put back to bed m the dorsal 
position, with the head turned awav from the diseased side, and must 
not be left until quite conscious A tongue forceps and gag should be 
read} in case of respirotorv embarrassment Lven m children where 
a proportion itel\ large area of the bodv has been exposed there is 
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rarelj se\ere collapse or shock Rectal saline at 310° T , with aspirin 
or bromide, should be given in quantities of one pint at a time during 
the first thirtv si\ hours, to supph fluid during the period when 
swallowing maj be painful Intravenous or subcutaneous salmis 
should not be given because thej increase the caudate from the div ided 
lvmphatics in the wound and favour sepsis The unpleasant taste of 
the ansesthetic is eliminated b\ giving the patient a small piece of 
lemon to suck or a little -v inegar to sip 
The first dressing to remove the tube must be conducted asepticallj * 
it is a disadv antage of drainage that the dressing must be disturbed so 
soon In uncomplicated cases 
} the wound should not hi 
examined before the seventh 
to the tenth dav, when the 
stitches are removed 

Local rest should be main- 
tained for at least a fortnight 
the patient, although sitting 
up after the first twentv-four 
hours, must have the head 
and neck supported b\ 
pillows 

Small exudations of ljmph 
in the wound are usuallv 
absorbed without drainage, 
but a collection large enough 
to produce tension on the 
stitches must be let out with 
Fig 829 —Incisions for removal of cervical slniN forceps 
lymph nodes * 
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4 in-i'to™m 1 !i ll ir n wh^ Incisions for removal of the 
rM * M,rlfl1 different groups of nodes, flu 

pre auricular or parotid Holes 
(Tig 82*1 1 )— The superficial nodes are remov ed through a transverse 
incision just m front of the car The pes ansermus lies beneath tin. 
glands in the substance of the parotid, and Stenson’s duct is on a 
deeper plane and in front 


The postaurjcular nodes are removed through a transverse or verticil 
incision Just behind the ear (Tig 829, 5 ) 

The occipital nodes (Fig 82*1, 2) maj be removed through an incision 
running downwards and forwards from the anterior border of the 
trapezius The great occipital nerve and occipital artery he deep to 
the nodes 

The superficial ccrucal nodes are removed through a tr inverse 
incision over the upper part of the posterior triangle and sterno mastoid 
muscle . 

.The submental nodes are removed through an incision just below and 
parallel with the mandible, or through a vertical incision from the 
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m mplij sis menu to the hyoid bone The my lo-hy oid nerve and 
arterv he deep to the nodes 

Submaxtllan nodes — The excision of the submaxillary nodes 
(Tig 881 1) is described with remo\ al of the upper nodes of the deep 
cervical chain (see below) 

In removing tuberculous nodes the cervical branch of the facial 
nerve may be injured (a) where it lies beneath the deep fascia m the 
parotid region (6) after it has pierced the deep fascia just below and 



F g 830 — Cervical branch of the facial nerve 

I ymflk »y UiPiomiem wrl brhinii Itir anglco! btj w brlrm he bod ol beh old, » lean i 
t for» rdi la Iron! ol ihe f e 1 Ih tirtveiurpj o ht d p 6 o lib irf ri 5 is pn«*rv«l 

in It e uppo Pap 

behind the angle of the jaw (c) m the region of the hyoid bone or ( f) by 
incisions which piss behind a line running \ ertically downwards from 
just in front of the point where the facial arterv crosses the mandible 
to the hyoid bone (Tig 880) 

In order to avoid the superficial parts of the nerve in removing the 
submaxillary nodes the incision should commence just below and 
behind the tip of the mastoid process curve downward and forward 
at least an inch behind and below the angle of the mandible until below 
the level of the hyoid bone then forward and finally upward toward 
the symphysis The platysma and shin must not be separated but 
must be turned up together Th~ deep part of the nerve may be 
unavoidably injured when dissecting adherent nodes from the lower 
part of the parotid triangle The paraly ^is is r ireh permanent 
because filaments from the mandibular branch of the facial usuallv 
supply the depressor anguli ons and upper part of the platysma 
through the branches to the nsonus muscle 
The submaxillar} and upper deep cervical nodes m<ij be removed 
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through an incision shaped as in Fig S31, 3, the vertical limb lj mg 
behind the stemo mastoid parallel with the anterior border of the 
trapezius, and a horizontal limb carried forwards to just below the 
symph} sis 

As a general rule, incisions running parallel to the whole length of 
the stemo mastoid are not required for the removal of tuberculous 
nodes 

Excision of the upper cervical nodes. — Enlargement of the nodes 
of the upper deep cervical chain leads to the formation of a tumour 
projecting in front of, beneath and behind the sterno mastoid muscle 
with a chain of nodes running downward m the posterior triangle 

The incision begins well be- 
hind the ear in the hairv part 
of the scalp (Tig 831, 2 3) 
and curves forwards and 
downwards to the thyroid 
cartilage, and then upward- 
to the hj oid bone The ex- 
ternal jugular van running 
vertical!} downwards acro-s 
the stemo mastoid and the 
anterior jugular vein in the 
front part of the incision 
are secured divided, and 
ligatured, and then the in- 
cision is carried down to the 
deep fascia along its whole 
length The lower part of 
the cervical division of the 
facial nerve and the ascend 
ing branch of the transverse 
cervical nerve are divided The great auricular, passing upwards and 
forwards towards the ear and the small occipital jierve running along 
the posterior border of the stemo martold, are expo-ed, and need not 
be divided at this stage, though division maj be inevitable later 
When operating for nodes that are not neoplastic it should be a rule 
to spare all nerv es that are not actually involved b\ the disease process 
Tlaps of shin and superficial fascia are reflected upward and forward 
and backward and dovvnvvaid, until well be} ond the superficial limits 
of the disease The stemo-mastoid muscle is defined, and an incision 
is made through the deep fascia at its anterior border, and the deep 
surface of the muscle is dissected off its sheath The spinal acccs-orv 
nerve is exposed where it enters the deep surface of the stemo-mastoid 
from behind the posterior bellv of the digastric, at a point one inch 
below the tip of the mastoid, on a level with the lateral mass of the 
atlas (Fig 832 ) The stemo mastoid branch of the occipital arter> 
runs into the muscle just superficial to the spinal accessor} nerve, and 



Fig 831 — Incisions for removal of cervical 
glands 
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senes is a guide The nene is dissected free from the nodes with a 
few touches of the knife 

The stemo mastoid is retracted backward and downward and the 
nodes are exposed as far as possible If the lower and backward limit 
of the disease is not casilv accessible the posterior border of the stemo 
mastoid is defined The superficial branches of the cervical plexus 
emerge from behind the middle of the posterior border of the muscle 
and one of the descending cutaneous branches ma\ be mistaken for 
the spinal accessory ner\ e The spinal accessory usually lies superficial 
to the nodes at the junction of the upper and middle thuds of the 



Fig 832 —Facial spinal accessory and hypoglossal nerves 
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muscle Hit ner\ e must be carefullv preened though the cutaneous 
branches wall probabH be dn ided 

The muscular branches of the cervical plexus from the 3rd and -1th 
cervical nenes which run parallel with and just below the spinal 
accessory nerve should be preserved (Fig 831) They are usuallv 
smaller than the spinal accessory but in some cases they are larger 
and contain most of the afferent hbres to the trapezius The posterior 
limit of the disease is defined the sterno mastoid is retracted forward 
and the nodes in the posterior triangle are dissected off the complexus 
splemus and lev ator anguli scapul e muscles The stemo mastoid 
is then retracted backward the anterior bclh of the omohvoid 
displaced downward and forward and the internal jugular vein 
is deliberateh exposed b\ dividing the sheath of deep ccmcal fasci 1 


OPERATIONS ON THE NECK 


lying O'er it The nodes ljing free in the posterior triangle are 
displaced m front of the stemo mastoid If the} are not adherent 
to the "all of the 'em, the} "ill strip up easily as soon as the sheath 
is di'ided As the} are dissected upward off the \ein, the operator 
will come succcssn el} on the ansa hvpoglossi, the middle and superior 
thyroid veins the lingual 'em and the common facial 'em The 
common facial 'em is usual!' di'ided in order to free the tomillar 


l}mphatic nodes the hvpoglos«al none lies immediate!' beneath the 
common facial 'em 

The nodes ha\e now to be cleared above and in front Tin. upptr 
part of the stemo mastoid is retracted backwards and the nodes are 
stripped off the internal jugular vein until the lower border of the 
posterior bell} of the digastric is reached , the spinal accc-wirv nine 
is cleared and the dissection on a more superficial plane carried into 
the lower part of the parotid gland The mam trunk of the final 
nerve issuing from the sUlo-mastoid foramen lies aliove the posterior 
bell} of the digastric, but farther forward, near the mandible, and 
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should ne\er be seen The cervical division of the facial lies on the 
parotid gland just beneath the superficial layer of the deep fascia, and 
may be injured, particularly if the nodes are adherent 1 he tcmporo 
maxillary vein is usually divided where it lies in the substance of the 
parotid on a deeper plane to but below, the facial nerve As one 
dissects forwards in the upper part of the carotid triangle, the nodes lie 
immediately superficial to the hypoglossal ne^ve, the occipital artery, 
and the external carotid artery 



* F»g 834 — Nerves of neck 

I racial 2 «p nil smalt accessory 3 ni Ictior division at 2nd con cnl 4 interior d vision o( 3rd rnvicil 
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Removal of the snbmaxillary nodes. — The facial artery enters 
the submaxillary gland at the anterior border of the posterior belly 
of the digastric and stylo hyoid muscle, and lies on a more superficial 
plane than the ranine vein and hypoglossal nerve The superficial 
part of the subnrnillxry salivary gland is removed w ith the lymphatic 
nodes in order fully to expose the anterior group of submaxillar} 
lymphatics winch he under the mandible The facial artery should be 
divided and ligatured if the nodes are adherent to the posterior belly 
of the digastric and stylo-maxillary ligament The hypoglossal nerve 
and ranine vein he deep to the fascia covering the hyo-glossus and, 
therefore, escape injury Tart her forward the lingual nerve, the deep 
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due to caseation and softening, periadenitis leading to adhesion to 
surrounding structures, and spread of the disease to and through the 
deep fascia, vv ith infiltration of the blood \ essels, ner\ es., and muscles 
and, finally, ulceration of the skm with secondary septic infection 
Haemorrhage — With a good exposure the arteries are easih secure! 
but venous blood welling up from the depths of the wound mi; be 
difficult to control This may invariably be pres ented by dissecting 
the nodes tn stlti as far as possible, remembering that traction on the 
nodes empties the veins, and gives them the appearance of bands of 
fibrous tissue and renders them extremely liable to button holing 
Dissecting the nodes off the internal jugular vein — Adhesions, if 
present are m most cases outside the sheath of the jugular vein so 
that bj exposing the vessels beyond the diseased nodes, the* ate 
readily freed by dissecting with a knife or Mayo's scissors Care must 
be taken not to dissect in the wrong layer, too far from the sheath 
When the sheath is adherent to the jugular vein the nodes can usually 
be freed by careful and patient dissection If they are very firmh 
adherent before attempting to dissect them away the upper end of 
the vein beyond the disease should be exposed, to minimise the nsh of 
sev ere hemorrhage from accidentally w ounding it The nodes are then 
dissected off from below upwards, securing branches joining the urn, 
before dividing them, and if the nodes are adherent, securing with 
artery forceps the portion of wall just beyond them before cutting them 
aw ay A small hole m the vein may be closed by a lateral ligature but 
care must be taken that such ligatures particularly if of catgut are 
secure Fine silk or linen thread is better for this purpose If this i> 
doubtful or the hole is too large for a lateral ligature the \ ein must be 
tied above and below the opening The inner coats of the vein may 
herniate through a rent m the outer coats, in which case the vein should 
be ligatured above and below the hernia With experience of the 
operation the jugular vein need rarely be sacrificed Ligature of the 
vein and peeling it upward off the vagus, carotid and sympathetic 
make removal of the nodes easier, but should not become a routine 
because apart from the needless sacrifice of an important anatomical 
structure removal of both veins may have serious consequences to the 
intracranial circulation il the glands on the other side ol the nedh arc 
removed later Sutcliffe* reported that m 250 operations for cxcwon 
of tuberculous nodes, he found it necessary to ligature the vein in only 
four cases Watson Cheyne found that removal of a large part of the 
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jugular vein is divided between ligatures at the posterior border 
of the sterno mastoid just before it pierces the deep fascia The 
incision divides the descending cutaneous br inches of the cervical 
plexais 

The upper flap is dissected upward and forward exposing the 
lower part of the sterno mastoid mil cle the anterior border of the 
trapezius and the posterior triangle The low er flap is dissected down 
to the clavicle exposing the lower and anterior part of the trapezius 
muscle the cephalic vein is ligatured before it pierces the deep fascia 
The spinal accessarj nerve crosses the upper part of the incision and is 
dissected free During the operation it maj be necessary to divide 
the anterior fibres of the trapezius and clav lcular fibres of the stemo 
mastoid transversely just above the clavicle The deep fascia is 
**iuded transversely at the same level and the nodes immediately 
line into v ie\v Dissection is earned on below and deep to the nodes 
ntil the posterior belly of the omo-hyoid is exposed by dividing the 
iscia which binds that muscle to the clavicle The omohyoid is 
is'sected free from the nodes and drawn downward while the anterior 
order of the trapezius is cleaned and the nodes beneath that muscle 
nd behind the clavicle on the upper part of the serratus magnus arc 
issected free from the cellular tissue with "Wav os scissors The 
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jugular vein is divided between ligature^ at the posterior border 
of the sterno mastoid just before it pierces the deep fascia The 
incision diMtJes the descending cutaneous branches of the cervical 
plexus 

Tlie upper flap is dissected upward and forward exposing the 
lower part of the stemo mastoid muscle the anterior border of the 
trapezius and the posterior triangle The low er flap is dissected down 
to the clavicle exposing the lower and anterior part of the trapezius 
muscle the cephalic vein js ligatured before it pierces the deep fascia 
The spinal accessor) nerve crosses the upper part of the incision and is 
dissected free During the operation it maj be necessary to divide 
the anterior fibres of the trapezius and clavicular fibres of the stemo 
mastoid transversely just above the clavicle The deep fascia is 
divided transversel) at the same level and the nodes immediately 
come into view Dissection is earned on below and deep to the nodes 
until the posterior belly of the omo h)oid is exposed by dividing the 
fascia which binds that muscle to the clavicle The omohyoid is 
dissected free from the nodes and drawn downward while the antenor 
border of the trapezius is cleaned and the nodes beneath that muscle 
and behind the clav icIc on the upper part of the serratus magnus are 
dissected free from the cellular tissue with May os scissors The 
suprascapular and transvcrsalis colli veins must be secured 

The dissection is now earned upward on the scalenus mednts until 
the upper limit of the disease is reached and then forward beneath the 
sterno mastoid The omo hy oid is retracted upward and the internal 
jugular vein is exposed The terminal parts of the transvcrsalis colli 
and suprascapular veins are ligatured just where they enter the external 
jugular-vein the transversalis colh artery is secured and ligatured and 
the glandular mass is then turned forward exposing the brachial 
nerve tninls I arther inward the phrenic nerve the ascending 
cervical artery and the lower part of the internal jugular vein will be 
found lying behind the nodes The stemo hyoid muscle stemo 
thyroid muscle and the terminal part of the antenor jugular vein he 
in front of them The nodes arc dissected off the mtermif jogwiir 
vein until the subclavian v ein is exjioeed The \ agus nerve lies behind 
the internal jugular vein and in front of the vertebral vein and will 
not be injured if care be taken to keep close to the capsule of the nodes 
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part of the submaxillar} gland with Wharton's duct, the h}poglo>sal 
nerve, and the ranine vein he deep to the nn!o-h\otd muscle If the 
deep part of the submxxdlarx gland is removed, Wharton’s duct should 
be ligatured Towards the front of the area the anterior bell} of the 
digastric is exposed and bv dissecting bejond this muscle, i e between 
it and its fellow, the submental nodes lying on the mjlohjoid ma\ 
be removed 

The submaxillar} no Jo are dissected free from the mandible, the 
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facial vessel* being secured and divided The glandular mass i* then 
removed and an} remaining bleeding points are ligatured When the 
wound is quite dn, the lasers are sutured with a glove dram through 
a small incision in the mo-d de’pcndcnt part of the wound 

Excision of the lower conical nodes. — V curved incision is made 
(Fig b*il, J, 5) commencing over the .an tenor part of the trapezius 

2 m above the clavicle, and passing forward and downward to or n<ar 
the middle line of the neck, 1 in above the sternum If more room 
is required, the pojtenor end of the incision mav be carried upward 
and forward along the anterior border of the trapezius The external 
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jugular vein is divided between ligatures at the posterior border 
of the stemo mastoid just before it pierces the deep fascia The 
incision divides the descending cutaneous branches of the cervical 
plexus 

The upper flap is dissected upward and forward exposing the 
lower part of the stemo mastoid muscle, the anterior border of the 
trapezius, and the posterior triangle The low cr flap is dissected down 
to the clavicle, exposing the lower and anterior part of the trapezius 
muscle , the cephalic vein is ligatured before it pierces the deep fascia 
The spinal accessory nerve crosses the upper part of the incision and is 
dissected free During the operation it may be necessary to divide 
the anterior fibres of the trapezius and clavicular fibres of the stemo 
mastoid transversely just above the clavicle The deep fascia is 
divided transversely at the same level, and the nodes immediately 
come into v lew Dissection is earned on below , and deep to the nodes 
until the posterior belly of the omo hyoid is exposed by dividing the 
fascia which binds that muscle to the clavicle The omohyoid is 
dissected free from the nodes and drawn downward, while the antenor 
border of the trapezius is cleaned and the nodes beneath that muscle 
and behind the clavicle on the upper part of the serratus magnus are 
dissected free from the cellular tissue with Mayo’s scissors The 
suprascapular and transversahs colli veins must be secured 

The dissection is now earned upward on the scalenus medius until 
the upper limit of the disease is reached, and then forward beneath the 
sterno mastoid The omo-hvoid is retracted upward and the internal 
jugular vein is exposed The terminal parts of the transversahs colli 
and suprascapular v ems are ligatured just w here they enter the external 
jugular vein, the transversahs colli artery is secured and ligatured, and 
the glandular mass is then turned forward, exposing the brachial 
nerve-trunks Farther inward, the phrenic nerve, the ascending 
cervical artery, and the lower part of the internal jugular vein will be 
found ly ing behind the nodes The sterno hj oid muscle, stemo 
thyroid muscle, and the terminal part of the anterior jugular vein lie 
in front of them llie fiodcs are dissected off the internal jugular 
vein until the subclavian vein is exposed The vagus nerve lies behind 
the internal jugular vein, and m front of the vertebral vein, and will 
not be injured if care be tuken to keep close to the capsule of the nodes, 
even when they are found to extend behind the internal jugular vein 
In dissecting behind the internal jugular, the white beaded thoracic 
duct may be seen and care must be t iken not to divide it When all 
the cervical nodes are removed through two transverse incisions, the 
nodes freed through the upper incision are pushed downward into 
the lower wound, and all are taken away en bloc 

A glove drain is brought out through a small incision just above the 
» middle of the clav lcle 

Difficulties in operations on the cervical nodes.— Apart from 
working through too small an incision, the*e difficulties are usually 
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due to caseation and softening periadenitis leading to adhesion to 
surrounding structures and spread of the disease to and through the 
deep fascia with infiltration of the blood vessels nerves, and muscles 
and finally ulceration of the shin with secondary septic infection 
Haemorrhage — With a good exposure the arteries are easily secured 
but venous blood welling up from the depths of the wound may be 
difficult to control This may invariably be prevented by dissecting 
the nodes tn stilt as far as possible remembering that traction on the 
nodes empties the veins and gives them the appearance of bands of 
fibrous tissue and renders them extremely liable to button holing 
Dissecting the nodes off the internal jugular vein — Adhesions if 
present are in most cases outside the sheath of the jugular vein so 
that b\ exposing the vessels beyond the diseased nodes thev arc 
readily freed by dissecting with a knife or Mayo s scissors Care must 
be taken not to dissect in the wrong layer too far from the sheath 
When the sheath is adherent to the jugular vein the nodes can usually 
be freed by careful and patient dissection If they are very firmly 
adherent before attempting to dissect them away the upper end of 
the v em beyond the disease should be exposed to minimize the risk of 
sex ere hemorrhage from accidentally wounding it The nodes are then 
dissected off from below upwards securing branches joining the vein 
before dividing them and if the nodes are adherent securing with 
artery forceps the portion of wall just beyond them before cutting them 
aw ay A small hole in the v em may be closed by a lateral ligature but 
care must be taken that such ligatures particularly if of catgut are 
secure Fine silk or linen thread is better for this purpose If this is 
doubtful or the hole is too large for a lateral ligature the vein must be 
tied above and below the opening The inner coats of the vein may 
herniate through a rent in the outer coats in which case the vein should 
be ligatured abov e and below the hernia \\ ith experience of the 
operation the jugular vein need rarely he sacrificed Ligature of the 
vein and peeling it upward off the vagus carotid and svmpathetic 
make removal of the nodes easier but should not become a routine 
because apart from the neediest sacrifice of an important anatomical 
structure removal of both veins may have serious consequences to the 
intracranial circulation it the glands on the other side oi the neck are 
remov ed later Sutcliffe* reported that in 250 operations for excision 
of tuberculous nodes he found it necessary to ligature the \ em in only 
four cases \\ atson Cheyne found that removal of a large part of the 
vein with the nodes was harmless and Stilest recommends its removal 
when the nodes cannot be dissected off its wall 
When the nodes are large enough to press on the jugular vein the 
collateral circulation through the opposite internal jugular and vertebral 
v ems w ill be dev eloping before the operation 
Difficulty may be experienced m securing the upper end of the 
external jugular and temporo maxillary veins in the parotid gland 
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because the bleeding vessels. retract into tlie fibrous stroma and arc 
prevented from collapsing 1 he\ may be secured by forceps clamping 
some of the gland tissue, and then underrunning the vessels with a 
suture on a needle before tying 

In the lower part of the neck slight wounds of the external jugular 
vein and the plexus of veins in the supracl n icular fossa, the supra- 
scapular, transversahs colli and cephalic, maj cause troublesome 
hamorrliage This may lie prevented by securing the lower part of 
the external jugular between ligatures and picking up the branches to 
that vessel with forceps before dissecting the nodes 

Air embolism —If traction is made on the nodes and their deep attach 
ments are divided, air may be sucked through a hole m a large vein 
into the circulation This accident rarely happens, because the wound 
is full of blood by the time the injured vessel has fallen into its depths 
After firm pressure with a sponge the wounded vessel must be secured 
.It is a good plan to have a bowl of saline in readiness to pour into the 
wound should this accident occur tf the patient should show severe 
evanosis and collapse the vein may be emptied of air by squeezing 
the cheat during expiration (Treves and Hutchinson) When the 
hissing sound of air entering a large vein is heard the assist int must 
at once apply pressure on the wounded area with a wet swab The 
internal jugular vein is compressed above and below the injured area 
The assistant then removes the swab and the opening in the vessel 
is secured with arterj forceps and ligatured 

Wounds of the thoracic duct — The thoracic duct is not often seen 
during these operations A sudden welling up of clear or milk) 
opalescent fluid into the wound will occur if the duct has been divided— 
not a very infrequent accident though fraught with no untoward 
results, owing tQ the number and freedom of the anastomotic channels 
The ends of the duct should be picked up with pressure forceps and 
ligatured when this is impossible, it mav be necessary to pack the 
wound with gauze for a few dajs The great majoritv of cases of 
wounds of the thoracic duct end in recovery (see also p 1738) 

Complications. — The degree of general reaction following opera- 
tions on the cervical nodes vanes considerabl) As a rule it is slight 
depending on the amount of trauma at the operation There ma\ be 
a nse of temperature with signs of severe general intoxication, from 
which the patient recovers but fatal cases of generalized tuberculosis 
have been recorded Such accidents are avoidtd b\ operating only 
where surgical interference is justified after cartful local and general 
examination, by doing the minimum amount of damage during the 
operation (cutting rather than tearing), and b\ draining the wound 

Hamatoma — Hie bleeding is usuallv venous in origin, and easily 
controlled by firm pressure with the bandage, o\ er pads of wood wool 
Care must be taken to secure all vessels jiartieularl) those m the lower 
part of the parotid, and, if in doubt about possible oozing, to drain 
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the wound If the wound is at all tense, the hematoma should be 
evacuated with sinus forceps and a small drain inserted 

Exudation from divided lymph-vessels — A certain amount of 
swelling is not uncommon, due to an escape of 1} mph from the divided 
1\ mph channels 

In the supraclavicular region there maj be an external 1} mphatic 
fistula following the division of large vessels such as the thoracic duct 
With firm pressure, this usually ceases in a few da) s , if not, the lower 
part of the wound should be packed with sterile gauve In rare cases 
it may bo necessary to explore the wound and secure the oozing vessels 

Paresis of the lower lip — Immediately after operation there may 
be some weakness of the lower hp, due to paral)Sis of the depressor 
labu mferioris and division of the platysma This usually disappears 
m a few weeks, but may be permanent The lesion is due to injury 
of the cervical branch of the facial nerve, before it gives off the fibres , 
which unite with the mandibular nerve to supply the depressor labu 
mferioris 

Division of the spinal accessory nerve — If tills nerve is inadvertently 
divided during the operation it should at once be sutured with the 
finest catgut or silk 

The degree of disability resulting from division of the spinal accessory 
vanes ver) much If divided before entering the sterno-mastoid, that 
muscle is parti) paral>scd and atrophies, but movements of the head 
are not impaired, and there is no wry neck Division in the posterior 
triangle usually causes a partial paralysis of the trapezius, but no 
obvious disability 

Division of the muscular branches of the 3rd and 4th cervical nerves 
with the spinal accessory leads to complete paraly sis of the trape/tus 
with atrophy The shoulder on the affected side drobps, the inferior 
angle of the scapula becomes prominent and rotated towards the spine 

Division of the hypoglossal nerve lead', to atrophy' of the corre- 
sponding half of the tongue, which is protruded towards the injured 
side The nerve is most liable to damage from the point at which it 
hooks round the occipital artery to that at which it disappears under 
the posterior belly of the digastric On the hvoglossus the nerve is 
covered by fascia and in front of this muscle it lies deep to the mylo- 
hyoid muscle It is wonderful how soon the resulting disability 
is compensated 

Injury to the phrenic nerve — Stimulation of the phrenic nerve 
causes spasm of the diaphragm of the same side, and division of the 
nerve leads to paralysis of the corresponding side of the diaphragm 
Theoretically, division of the nerve mav cause sudden death by 
embarrassing respiration, but this risk, like the danger of division of 
the thoracic duct, has been exaggerated 

Thm stretched scars result from sepsis, from neglect to suture the 
platy sma and deep fascia, and from incisions at right angles to the lines 
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oi tension in the ntek Chelotd scars 0135 result from sepsis or a chronic 
tuberculous infection of the scar Deposed scars may be raised b\ 
grafting autogenous flaps of fat, and radium emanations or X rajs 
will sometimes cure painful or cheloid scars 


TREATMENT OF TUBERCULOUS ABSCESSES 
IN THE NECK 

The surgeon must remember that, in the majority of cases beneath 
the deep fascia and muscles there are infected nodes which may be 
attached to important structures and which can only be dealt with b\ 
excision From this it follows that procedures such as aspiration or 
incision and curettage ha\c a \er> limited application in ordman 
practice, although they mav be uscfullv emplo\ed m institutions 
devoted to the conservative treatment of surgical tuberculosis Such 
procedures must only be undertaken with the strictest aseptic pre 
cautions 



Fig 836 — -Diagram of subcutaneous abscess with deep caseating foci 
Reproduced by pen ilssion of F C Pybus 

A chrome abscess, not tut oh mg the shut and obviously fluctuating 
which is frequent I\ the result of tonsillar infection ma\ be aspirated 
The needle attached to the sv ringe is pushed obliquely through healtliv 
skin from above downwards into the upper part of the abscess cavity 
A little 2 per cent iodine or 2 per cent solution of gentian violet in 
water is injected into the cavitv The procedure mav have to be 
repeated several times at vveeklv intervals It is important to have 
the needle puncture in the upper part of the ahscess If it is placed 
in the dependent part of the abscess leakage b\ gravitv will increase 
the risk of infecting the needle track 
A subcutaneous abscess with a fixed mass of nodes wider the detp fascia 
may be incised and curetted (Pig H 8 f») After the contents arc 
evacuated, the hole in the deep fascia is found and the caseous node 
just beneath the fascia is gently curetted auav The cavity is lightly 
packed with gauze soaked in C> per cent iodine for a few minutes 
The gauze is removed, taking care that the strong iodine does not 
come m contact with the skin, and the wound is sutured If the 
deeper nodes persist after the abscess is soundly healed, it mav be 
necessgrv to excise them by a properly planned operation 
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Mortality. — B\ choosing suitable cases and applying to them the 
appropriate technique, the nsh of operations on the cervical nodes is 
negligible Including anesthetic and so called status 1\ mphahcus 
deaths, the mortalitv is> not greater than that of operations for the 
radical cure of reducible hernias But each case must be considered 
on its merits, disregarding statistics, because there is alwaj s the nsk 
of lighting up generalized tuberculosis, or of stirring an old focus into 
activity , in all cases where the disease is not pnmarj in and localized 
to the neck 

In 1 300 cases collected from the literature, there were two deaths 
— apparently due to an acute toxaemia- — immediately following 
operation, and one four weeks after operation, from generalized 
tuberculosis 

End Results. — With more radical methods of operating, the liability 
to local recurrence m the neck has been diminished from 80 per cent 
to less than 8 per cent In the older statistics the development of 
tuberculosis elsewhere following operations on the cervical nodes was 
not less than 40 per cent , and equal to that m cases not dealt with 
operativelv The later statistics of radical operations are much more 
favourable not more than 5 per cent of the cases subsequently 
developing phthisis or bone and joint tuberculosis 

At the Medical Society of London in February, 1922 Grej Turner* 
gave the after history (5 18 \ears) in 83 cases of operation for tuber- 
culous cervical nodes The results were Perfectlv well, 54, good 
health but "mall nodes near operated area 15, alive, but other 
groups of nodes inv olved 4 alive, but with other tuberculous mam 
festations 2 died of tuberculous disease, 6 , died from other causes, 2 
Of G3 cases belonging to the naso pharjngeal group, GO were perfectlj 
well or greatlv improved Of 20 cases belonging to the mesenteric 
group onh 9 were perfectlj well or greatlv improved These figures 
show that the prospects of cure are best in cases where the enlargement 
is secondarv to infection from the mouth and throat The prognosis 
after removal of cervical nodes which are secondarj to mesenteric 
infection is not so good, but the removal of the nodes before thej have 
broken down and involved the skin maj be a valuable adjunct to 
general treatment 

The results of operative treatment are worst m cases secondarj to 
mediastinal and lung infections Such cases of infection of the 
supraclavicular glands are usually seen in adults (senile tuberculosis), 
and operation is rarelj justifiable In the naso pharj ngeal group, 
earlj remov al of the nodes before the disease has spread bej ond the 
neck diminishes the liability to bone or joint-tuberculosis later 
in life 

Brian C Thompson,! Assistant Tuberculosis Officer for the Countv 
of Durham gives his experience of 195 patients with tuberculous 
cervical nodes which he observed in 1934 He found that surgical 
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excision gave ven bad results In 70 per cent the disease recurred 
and in nearly halt of the remaining 80 per cent there Mas persistent 
sinus formation In the more chronic types which were aspirated, 
87 5 per cent developed sinuses Incision or incision with curetting 
was performed in 70 patients and this is the 'surgical procedure most 
favoured by him He concludes that surgical treatment is unjustified 
and is not to be recommended This is much too gloomy a picture 
of the results of surgery Nearer the truth are the results published 
by' Barrington Ward * He gives the results of a consecutive list of 
183 complete operations in childrenaip to the age of 12 Of these 95 
were traced and 89 were personally examined There was no operative 
mortality only one required further treatment and all were in perfect 
health My own series of 371 patients includes children adolescents 
and adults In 97, abscesses were opened and curetted in eight 
sinuses were scraped and in GG the glands were excised There were 
no deaths resulting from operation The results favour complete 
excision of the whole of the affected area Sinuses should be excised 
cn bloc with the nodes beneath the deep fascia Abscesses should be 
excised by dissection before the shin becomes involved 

TREATMENT OF RETROPHARYNGEAL ABSCESSES 
There are three tv pes of retrophary ngeal abscess — 

3 Secondary to tuberculous disease of the spine — These arc usually 
median in position, and spread through the prcvertebral fascia l\ing 
behind the constrictor muscles of the pharynx and bucco phars ngeal 
aponeurosis As the abscess increases in size it pushes the posterior 
wall of the pharymx forward and mav point there or it passes 
behind the prevertebral layer of the deep cervical fascia and the 
carotid sheath to point at the posterior border of the stemo mastotd 
muscle or in front of the pervertebral fascia to point at the anterior 
border of the sterno-ma$toid muscle 
Such abscesses must never be opened through the pharyngeal wall 
An incision is made at the anterior or posterior border of the sterno 
mastoid, and the carotid sheath is displaced forward A pair of 
sinus forceps is passed behind the carotid sheath into the abscess 
cavity The opening is enlarged with the forceps, and the Wtill of the 
abscess cavity is gently curetted with a sharp spoon or flushing curette 
The cavitv is dried with spirit, wiped out with gauze, saturated with 
G per cent iodine, and the wound in the neck is closed without drainage 
If the skin is alreadv involved the saturated gauze may be left m the 
cax lty for forty -eight hours and then removed 

2 liming jh the retropharyngeal lymphatics and nodes sccon tanly to 
infection spreading from the pharynx or deep ccriical glands — c 'Uch 
abscesses are lateral, and at first lie behind the constrictor muscles 
and bucco phary ngeal aponeurosis They should be opened by an 
incision rn the neck, unless they are actually pointing in the plnrt ngeal 
wall 

• Lonttl 1937 l 930 
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3 Arising in the pharyngeal nail behind the mucous membrane 
secondarily to septic adenoids or tonsils — These abscesses ma) be median 
or lateral and are of similar pathology to a quinsy or peritonsillar 
abscess The} are drained through an incision in the phar\ ngea! 
wall under light general an-esthesia 
The patient lies m the dorsal recumbent position with the head 
extended o\er the end of the table or on one side The mouth is held 
open with a gag and the tongue held forwards with forceps and well 
depressed with a spatula so that the surgeon can see what he is doing 
A vertical incision is made into the whole length of the abscess from 
below upwards with a knife guided b} the index finger of the left hand 
The pus which collects in the naso phar}Tix is mopped up with sponges 
on holders and all loculi in the abscess cavit} are broken down with 
the finger The throat is spra}ed with antiseptic for a few da\s 
until the incision has healed The pnmar} cause of the abscess must 
be dealt with later 

REMOVAL OF SECONDARY MALIGNANT 
LYMPH NODES FROM THE NECK 

The technique of all operations on the neck should generally be 
similar to that described m connexion with tuberculous nodes But 
in the presence of malignant disease the dissection must be strictly 
cn bloc and no attempt must be made to spare invaded structures 
As a rule the carotid sheath must be taken awa\ and the spinal 
accesson nerve divided In the rest of this article reference will be 
made onl> to special features where the patholog} of the dtsease alters 
the scope of the operation but not the technical details 
Spread of malignant disease from the primary focus to the nodes in 
the neck — The permeation theor} of cancerous metastasis has led 
to the principle of removing the pnmarv growth with a margin of 
health} tissue beyond the possible area of local infection of the 
lymphatic plexuses tn and around the tumour together with the 
lyanphatic \essels and nodes all in one piece The application of such 
a principle to all growths which gne rise to secondary deposits in the 
neck would lead to a great increase in the mortalit} of these operations 
and therefore as a routine method would onl} be justifiable if a better 
immediate and remote prognosis could be assured If a free com 
mumcation is made between the floor of the month or the phar}nx 
and the cellular tissues of the neck there is a great risk of an increased 
mortality from infection of the neck wound and spreading cellulitis 
Many patients e\en with comparative!} early growths could not 
bear such an extensiy e operation because of their poor general condition 
for arteno-sclerosis albuminuria glycosuna and bronchitis are the rule 
rather than the exception m such cases 
There is no doubt that permeation is much more rapid on mucous 
surfaces such as the floor of the mouth the inner surface of the cheek 
the faucial pillars the phar} nx and posterior third of the tongue than 
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it is on the anterior two-thirds of the tongue or the outer surface of 
the lips 

In cancer of the tongue, Butlm’s results show that the tissue inter- 
vening betw een the tongue and the nodes is rare!} the seat of recurrence 
The recurrences are met with m the nodes and deeper parts of the 
tongue, and are therefore due to incomplete removal of the nodes or, 
as Cheatle* has pointed out, to leaving the deeper muscles of the 
tongue Dudgeon and Mitchinerf have shown by microscopical 
examination of the sublingual and submaxillary salivary glands in 
early and late cases of carcinoma of the tongue, lip, and floor of the 
mouth, that secondary deposits m these salivary glands are very rare 
The deposits are confined to the ly mphatic nodes which are in intimate 
relation with the submaxillary salivary gland The changes in the 
submaxiUary salivary gland which cause it to become enlarged and 
hard, or merely hard — the condition regarded as clinical evidence of 
malignancy — are due to spread of inflammation from the mouth It 
seems clear, therefore, that in cancer of the tongue there is a local 
permeation of the lymphatic plexuses in the tongue, but the larger 
vessels running from the tongue to the lymphatic nodes are not 
permeated until very late in the disease From this it follows that the 
early glandular invasion is the result of lymphatic embolism The 
cancer cells lodge m the nodes by passing along the lymphatic vessels 
the latter being free from growth If the larger vessels running from 
the tongue to the nodes are not permeated until late in the disease 
an operation in one, two, or three stages leaving behind the tissues 
between the tongue and the nodes, is pathologically sound, and 
justifies the clinical faith in it Thus, in a number of cases it will be 
possible to dimmish the danger of operation by avoiding a com 
mumcation between the floor of the mouth and the neck without 
increasing the nsh of subsequent recurrence It is equally obvious 
that in many other cases of cancer of the tongue and other parts of the 
mouth, fauces, tonsils, and pharynx, a free communication must be 
made between mucous surfaces and the cellular tissues of the neck to 
get proper access to, or to secure wide removal of, the pnmary growth 

Since the secondary deposits spread to the nodes by embolism a 
more rapid process than permeation, it follows that, however small 
the pnmary growth may be, a block dissection of the nodes which 
from the anatomical position of the growth may be expected to become 
infiltrated must be undertaken in every case If the pnmary ly mph- 
nodes are obviously diseased, permeation may have taken place along 
the smaller interglandular ly mphatics , and even before the nodes are 
macroscopically diseased, embolic spread to more distant glands may 
have begun Trom the pathological point of view a radical operation 
on the secondary nodes must be nothing less than the removal en bloc 
of the submental, submaxillary, upper deep cervical, and lower deep 
cervical nodes on one or both sides of the neck The clinical fact that 

* Pratt 1905 lixv, Vo 5 623 

\Larv4 1922 If 55 3 
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the patients usually die before the glandular metastases have spread 
beyond the neck is in favour of these extensive neck directions A 
palliative operation on the neck is justifiable if there is a prospect of 
saving the patient from the discomfort and misen of a foul-smelling 
fistula due to broken down malignant disease 
The operation of removing all the nodes cn bloc though ideal patho- 
logically cannot always be earned out with advantage to the patient 
or to the surgeon When a patient is a good surgical risk and consents 
to a two- or three-stage operation it should be done 

In earlv cases before the nodes aie obviously diseased the surgeon 
may feel that such an extensive operation is unnecessary and mav 
confine his dissection to the removal of the pnmarv lvmph nodes and 



Fig 837 — The standard mcision (or thorough Fg 838 — Ineis on (or more 1 mited 
clearance o( the neck in malignant disease removal of mal gnant glands 


the deep fascia with ultimate good result In more extensive cases 
where a bilateral node dissection is called for the patient mav be 
unwilling to submit to a three or even a two-stage operation Manv 
patients would be precluded altogether from an operation on the nodes 
on account of their poor vitalitv if removal in three or two stages 
became the minimum standard of operative procedure Experience 
justifies less radical operations which pathologically art merelv 
palliative 

Block dissection of the Iv mphatic system of the neck (Crdc s 
method) is earned out when required on th n s irre lines as the HaLttd 
operation for cancer of the breast The lymphatic sv stem should be 
excised one month after the pnmarv growth has been irradiated or 
removed 

The incisions shown in Tig 887 are made and the skm is reflected 
over the entire area of the field The stemo-mistoid i> divided at it*' 
attachments and removed The internal and external jugular von 
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arc secured and divided between ligatures at the base of the neck The 
dissection is then carried from below upward into the deep plane of 
the neck working first at the sides and then posteriori) , carrying 
upward all the fascia, muscles, \eins, fat and connective tissue The 
upper end of the internal jugular vein is ligatured Where no tem- 
porary clamp is placed on the common carotid artery, some surgeons 
prefer to tie the upper end of the internal jugular first, so that dissection 
is not lundered by the distended vein 
Only one side of the neck should be operated upon at one time If 
the other side has to be done later, the internal jugular \em must not 
be removed 

A dram is put m the lower angle of the wound For some time 
after the operation there is cedetna of the lower part of the face 
There is also a temporary lower facial palsy 

RADIUM IN THE TREATMENT OF THE 
NECK LYMPHATICS 

Some surgeons believe that, even after satisfactory removal of the 
node-bearing areas, it is well to use external radiation as a measure 
of prophylaxis This should not be undertaken until the incisions 
are soundly healed and seldom sooner than a month after operation 
The radium is then applied on a Columbia paste collar 

Wien malignant nodes are fixed in the neck the growth may have 
invaded the tissues beyond their capsules In these circumstances 
operation is not likely to be successful, and radium probably holds out 
better prospect Such a condition calk, for interstitial radiation either 
through puncture of the unbroken skin or, better, under the guidance 
of the eye after exposure by open incisions In some cases where 
operation is undertaken, the surgeon may find so much infiltration 
that the nodes cannot be removed, or at least not with a margin of 
healthy tissue When this is likely, radium should be in readiness and 
should be implanted into and around the area after as much of the 
glandular mass as possible has been removed 

THE SURGERY OF THE THORACIC DUCT 
The thoracic duct is the connecting link between the small intestine 
and the venous system It ascends through the superior mediastinum 
into the neck At the level of the sixth cervical vertebra it arches 
outwards and forwards above the pleural sac and the first part of the 
subclavian artery (Fig 835) The danger of wounding the duct is 
increased by the fact that its arch mav be over two inches above the 
upper border of the sternum and touching the thyroid gland The 
duct passes in front of the vertebral artery' and vein, the roots of the 
inferior thyroid, transverse cervical and suprascapular arteries, the 
inner border of the scalenus anticus muscle and the phrenic nerve It 
passes behind the carotid sheath and its contents and joins the com- 
mencement of the left innominate vein Shortly before its termination 
it receives the lymph-ducts coming from the left side of the head and 
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neck, from the left arm and the left mamma A pair of valves, 
formed of semilunar folds of the inner coat, is situated at the orifice of 
communication with the innominate vein Sometimes the duct 
divides, one branch empty mg into the right subclavian vein It may 
end m the left internal jugular, vertebral or subclavian veins , and 
very rarely in the vena azygos major The outlet of the duct may 
be double, and sometimes there are several openings into the vein, 
forming a delta This explains why injury to one branch causes no 
serious harm if the damaged branch is ligatured There are often 
anastomoses with the azygos vein m the chest and with the duct 
on the right side and therefore it is easy to understand why simple 
ligature of the mam duct when it has been wounded produces no 
harmful result 

Wounds of the Thoracic Duct 

Injury to the thoracic duct is an occasional complication of opera- 
tions on the left side of the neck The immediate result is usuall} a 
sudden welling up of clear or milk} opalescent fluid into the wound, 
but frequently the chylorrhcea has not developed for some hours or 
even da}s after the operation In these cases probabty the wound 
has been a slit which has been closed temporarily by blood clot The 
amount of ch} le which escapes may be enormous Thoele describes 
a case in which the patient was literally deluged The condition 
which may develop has been observed and described man} times 
The patient complains of hunger and appalling thirst Ingestion of 
food is followed by a marked increase of the discharge of ch}le from 
the wound This is followed by emaciation and progressive loss of 
strength, weakness of the puLe, and finally loss of consciousness 
There is some fever, probabty due to absorption of nucleins and 
albumens Despite this serious sequence patients usually make a 
slow recovery, due to the gradual closure of the fistula and the dilatation 
of the anastomotic channels between the ducts of the two sides and the 
communications in the thorax 

Treatment. — Ample clinical experience has shown that the best 
plan is to apply a ligature, as with a divided or tom vessel Fme 
chromic caigjit should be used v as plain catgut ma\ absorb too quickly, 
and leakage may result Gauze packing must be used when the point 
of injury cannot be controlled by ligature, the w'ound being firmly 
packed with dry ribbon gauze Only small quantities of fatty food 
are allowed, until the collateral circulation is established Thirst is 
alla}ed by continuous saline infusion into the nght arm or right side 
of the chest wall The gauze is not touched until the fourth da} when 
it is merely loosened, removal being completed at the end of a week 

Other methods, such as suture of the duct or its implantation into 
a neighbouring vein, are unnecessaiy and are now of academitf interest 
only 

Sometimes leakage from the thoracic duct is not observed at the 
time of operation but the escape of chyle from the wound may be 
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noticed some day s later or after the wound has healed there may be 
a considerable collection of fluid which on relief is found to be milk} 
Such a secondary fistula will usually close spontaneously if drainage 
on to the surface is free and if pressure is carefully applied to keep the 
tissues in contact If healing does not occur the incision should be 
re opened and the leaking area tamponnaded with gauze soaked in 
tincture of iodine to ^et up reaction Secondary ligature of the duct 
has occasionally been necessarv but should not be attempted in the 
first instance because of the disturbance of the parts necessary to 
expose the actual leaking point 

Drainage or the Thoracic Duct — Lympiiaticostomy 
Drainage of the thoracic duct in severe cases of peritonitis was 
introduced by Costam* in 1922 At the present time it is not possible 
to assess the value of Iy mpbaticostomy on a clinical basis Further 
the experimental evidence is conflicting and Paterson Brownj con 
dudes that ly mpbaticostomy cannot be recommended as holding out 
any hope to patients suffering from acute peritonitis 

Reco\ery after ly mphaticostomv has been recorded in pneumococcic 
peritonitis puerperal peritonitis perforated appendicitis with and 
without removal of the appendix and perforated duodenal ulcer but 
what part it played m the sun ival of the patients is not clear Wilms 
drained the duct for fat embolism in a man of twenty who fell from a 
second story window The duct drained freelv for thirty six hours 
and m the first twenty hours two quarts of chvle escaped The vessel 
closed in six days and the patient recovered 
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secure a continuous flow of lymph In Costom's first patient with 
pneumococcic peritonitis there was a free drainage of lymph on the 
first and second da\s The drainage was slight on the fourth da) and 
ceased on the eighth da) Baile) and Love* state that the duct may 
be more readily identified if the patient is given a good drink of cream 
about an hour before the exposure 

TREATMENT OF OTHER CERVICAL GROWTHS 

Lympho-sarcoma, branchiogenetic carcinoma, and lymphadcno- 
matous growths. — When primary in the neck, lj mpho sarcoma 
remains localized for a considerable time, and the patients usually die 
from cachexia before extensive metastases hav e formed Removal of 
such growths in their early stages, followed by' large doses of X-rays 
or radium, or the use of Coley s fluid, is well worth undertaking 
Lympho sarcoma branchiogenetic carcinoma, and h mphadenomatous 
tumours are best excised by block dissection through an ample incision 
over the stemo mastoid muscle which is removed together with the 
nodes and fascia (Fig 887 ) 

Lymphangiomatous tumours, hamangiomata, blood-cysts, or cystic 
hygroma. — These growths occur as congenital cystic swellings 
containing yellow, green, or brown fluid or blood, and are usually 
multilocular Operative treatment is indicated when the cysts are 
increasing in size or producing symptoms such as dy spncea or difficulty 
in swallowing Owing to their connection with the lymphatic system, 
' the cysts may extend into the intermuscular planes and the muscles, 
so that complete removal by dissection without damage to important 
structures is impossible 

When excision must be undertaken, the mam group of cysts is 
removed by dissection and the wound wiped out with 6 per cent 
iodine to obliterate by cicatrization the deeper parts lined with 
endothelium The iodine must not be allowed to come in contact 
With the skin 

Thyro-glossal cysts and fistula: and accessory thyroids are considered 
on p 1747 

Tumours of the carotid body. — These are situated m the middle 
of or just deep to the bifurcation of the common carotid artery , m 
close relation with the hypoglossal and vagus nerves and the sym- 
pathetic chain The majority of the tumours are innocent, and even 
the malignant ones do not give rise to metastases They usually 
exhibit transmitted pulsation but occasionally they he deep and push 
the vessels forward They are movable laterally but not vertically 
They should be approached by an ample incision along the anterior 
border of the sterno-mastoid miiscle The internal jugular vein is 
divided between ligatures below the tumour and dissected upward 
It is usually necessary to ligature or excise a portion of the external 
carotid artery' in. order to remove the tumour completely 

* A Short Practice cl Surgery 193a 
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In some cases the tumour cannot be removed without resection of 
both the internal and common carotid arteries In such cases it 
should be left until a biopsy proves it to be malignant Division of 
the hy poglossal nerve may be unavoidable When practicable the 
vagus should be dissected from the tumour but both it and the 
sympathetic may have to be divided and a part removed If the 
sympathetic is resected with the tumour slight miosis and enoph 
thalmos will ensue 

Branchial cysts, dermoids and fistulac arise m the neck from 
persistence of the whole or part of the branchial clefts 

Cervical sinus or branchial fistula is due to persistence of the whole 
or part of the second branchial cleft so that the track passes between 
the internal and external carotid arteries m intimate relation with the 
superior laryngeal nerve and ends m the pharynx at the fossa of 
Rosenmuller The cist is dissected away through a transverse 
incision over the swelling It is essential to remove every bit of the 
wall Some surgeons deliberately open very large cy'sts and insert a 
finger as a guide to the dissection of their deepest part To facilitate 
removal the area may be injected with 2 per cent gentian violet 
solution in water 

The sinuses are treated in three ways (1) The track is dissected 
out completely through an incision which encircles the sinus (2) The 
lower part of the track is dissected away and twisted off from its 
deeper connection to the pharynx (8) In the very rare cases where 
the connection with the phary n\ is patent the greater part of the sinus 
is dissected free a probe is passed tlirough into the pharv n\ and the 
remainder of the sinus is secured to the prpbe with a ligature The 
probe is then withdrawn from the pharynx ’The sinus is thus turned 
inside out and may be cut off from its attachment to the pharynx 

Sequestration dermoids, sebaceous cysts, and lipomata are 
removed through incisions m or parallel with the creases m the skin 
Fncapmled lipomata shell out easily through a comparatively small 
incision Diffuse lipomata which usually occur on the back of the 
neck demand free incisions for their removal 

Cervical auricles — These are generally represented by remnants 
of cartilage buried in the superficial tissues Removal is not difficult 
but the necessan incisions should be made obliquely in the natural 
folds 

Abscesses, even though acute should be opened b\ oblique incisions 
following natural folds as five resulting scars are then much less 
conspicuous 

Ludwjg s angma may be regarded as an exception for this is often 
so serious and acute that cosmetic considerations have to be disre- 
garded A deep incision o\ er the centre of a line from the sy mphy >is to 
the body of the hy oid is essential 

Operations on the vessels and nerves of the neck will be found on 
pp 171 and 502 of Vol I 
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OPERATIONS ON THE THYROID GLAND 

By SIR JAMES WALTON 
Anatomical and Physiological Considekations 
The thyroid, body is a gland of intern'd secretion which partly 
envelops the upper portion of the trachea It varies in size, being 
generally larger in the female than m the male and in the former sex 
increases in size during menstruation and pregnancy It consists of 
two lateral lobes placed on either side of the trachea, united in front 



by the isthmus The lateral lobes are p} ramidal with the ba--c 
downward, the apex extending up to a position varying from the 
lower border to the middle of the ala of the thyroid cartilage and 
the base reaching as low as the Cth tracheal ring The isthmus is a 
narrow band running across the 2nd, 3rd and 4th tracheal rings 
Generali} , from its upper border there passes a nanow prolongation 
the p) ramidal or middle lobe, which mav reach as high as the h\oid 
bone and lies in front of the thyroid cartilage {Tig 839) In front 
the gland js covered b} a sheet of muscle formed by the stenio- 
th}roids, the stemo hyoids and the anterior bellies of the omohyoid*, 
only a small portion of the isthmus being left uncov ered in the mid line 
Superficial!}, it is covered in front b} the plats} ma and the anterior 
1742 





Fig 840 — Transverse section ot the thyroid gland 

to be in relation v ith the longus colli muscle and on the left side with 
the oesophagus On the lnnftr side bf this portion lies the recurrent 
laryngeal nerve which, as it passes beneath the inferior constrictor 
lies internal to the lateral lobe Internal to the apex is the external 


The Arteries and Veins of the Thyroid 



Fig 841 — Vessels of the thyroid 


laryngeal nene, lying on the inferior constrictor before entering the 
cnco thyroid muscle 

Vessels — -The gland is very vascular (Fig 841) On each side 
the superior thyroid artery passes downward from the external 
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carotid to reach the apex where it divides into three branches one of 
which passes across the upper border of the isthmus to anastomose 
with its fellow the others piss along the anterior and posterior 
surfaces of the lateral lobe Above them the stemo mastoid branch 
passes along the upper border of the anterior belly of the omohyoid 
A branch may enter the pyramidal lobe directly from the mam trunk 
or from the crico thyroid branch The corresponding \eins pass 
upward with the artery to enter the internal jugular vein The 
inferior thyroid artery anses on each side from the thyroid axis under 
cover of the internal jugular vein passing upward along the inner 



F g 842 — The deep relationships of the thyro A 

border of the scalenus anticus muscle it turns inward at the level of 
the cncoid cartilage lying on the longus colli muscle and deep to the 
carotid sheath It divides into two or more branches which enter 
the postero-intemal surface of the lateral lobe In its terminal 
part the recurrent laryngeal nerve may lie in front of behind or 
between its two terminal branches A branch from the innominate 
artery the thyroidea ima may pass upward to enter the lower border 
of the isthmus The middle thyroid veins are variable and may be 
absent They anse from the anterior surfaces of the lateral lobes and 
pass outward to join the internal jugulars The inferior thyroid vein 
is said to anse on either side to pass downward to unite with its 
fellow and enter the left innominate vein more commonly there is a 
plexus of sev eral veins on either side the branches of w hich pass down 
to enter both innominate v ems (Tig 842) 
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Lymphatics. — The gland lias a free lymphatic supply, large trunks 
passing out to form plexuses beneath the capsule from which run 
\essels to enter the deep cervical glands 

Fascia— The fascial relations of the thyroid are somewhat com- 
plicated but of practical importance (see Fig 843) The stemo- 
mastoid muscle is enclosed in a sheath , the inner lay er of this splits 
to enclose the carotid vessels (the carotid sheath) from the inner layer 
of which pass two septa, the deep prevertebral or thyroid fascia 
passing behind the thyroid, trachea, and oesophagus to join its fellow 
on the opposite side, and the superficial or pretracheal fascia passing 
m front of the thyroid deep to the pretracheal muscles These two 
layers pass downward the pretracheal to fuse with the pericardium, 



Fig 843 —The fascial relations of the thyroid and parathyroids 


and the prevertebral to fade away on the longus colli Hence there is 
a free passage into the thorax both in the thyroid compartment and 
behind the prevertebral fascia In addition there is a well-defined 
capsule to the .gland 

Accessory thyroids. — The thyroid gland is probably developed 
m three portions The central part arises as a downgrowth from the 
ventral wall of the pharynx at the junction between the basal portion 
of the tongue and the tuberculum impar, the upper portion of this 
diverticulum being represented in the adult by the foramen cecum 
The diverticulum grows downward in front of the larynx, bifurcates 
at its lower end and, lying in front of the upper part of the trachea, 
forms the isthmus of tlie th\ roid The rest of the diverticulum 
persists above as the foramen ca.cum and in its lower pari forms the 
pyramidal lobe The portion between should disappear but may 
persist, especially in its low er part, as the thyro-glossal duct Portions 
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of thyroid tissue may' develop in any part of its course and may form 
accessory thyroids. These may be" situated in the tongue, near or 
deep to the foramen oecum (lingual thyroids), and sometimes may be 
the only thyroid tissue present. In other cases the lateral lobes may 
be normal but the isthmus may be absent. The lateral Jobes are formed 
independently, from downgrowths on each side from the fourth 
visceral cleft. They grow down by the side of the larynx, become 
shut off from the cavity of the pharynx and, joining the isthmus, 
form the lateral lobes. Small portions may become detached to form 
accessory thyroids, which are usually placed on the lateral aspects 
of the lateral lobes, but may be formed below them and even in the 
superior mediastinum. 


The parathyroid bodies are minute yellowish glands lying in close 
relationship with the thyroid. Vari- 
able in number, there is usually 
a superior and inferior body on 
each side. They are also very 
variable in position; but generally 
lie in relation to a wide strip on 
the posterior aspect of the lateral 
lobe of the thyroid gland,- extending 
from the upper to the lower poles. 
The superior are more* constantly 
situated on the posterior surface of 
the upper pole, but may be placed 
•relatively' far forward, in which case 
they may be accidentally removed 
during the operation of partial 
thyroidectomy. Their blood supply 
comes from branches of the superior 
thyroid artery'. Whereas the 
superior bodies are developed from 
the 4th branchial pouch and pass 
inward behind the common carotid artery', the inferior develop from 
the 3rd pouch and pass downward with the thymus gland, between 
the common carotid artery' and internal jugular vein, and thus, as 
Gordon-Taylor has shown, might lie anywhere along a line joining the 
greater comu of the hyoid bone to the pericardium. M ost frequent ly 
the y are placed o n the po sterior, surf a c e, eit hp j-4mt_ab.o xe . or belo w 
t he i nferior thyroid artery’ a s it enters the thyroid capsule. ' Not 
infrequently' they may' lie below the pole in relation to the inferior 
thyroid vein. Occasiona lly they may' be placed i nside the thora x in 
relation to the thymus gland, a position of importance if they are the 
seat of tumours. Their blood supply comes from branches of the 
inferior thyroid artery. Either body, but more commonly the inferior, 
may* be placed within the substance of the thyroid gland- {Fig. 844). ^ 

A very important relationship is that to the prevertebral or thyroid 
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fascia The s uperior bodies always appear to be superfici al to, that is, 
m front of, the fascia Th e inferior, how ever, lfplaced above the 
in ferior thyroid a rtery, appear to he behind th e fascia A tumour 
of this gland, therefore, if displaced downward, would pass behind the 
oesophagus to he in front of the upper dorsal vertebrae (Figs 843 
and 859 ) If, however, placed below the artery, they lie generally 
in front of the fascia, and therefore if displaced* downwards come to 
lie behind the sternum in a similar position to a retrosternal goitre * 
Not infrequently there are four or more bodies on either side 

Function. — The thyroid gland controls the iodine metabolism of 
the body If hypertrophied and overactive, it causes an increased 
metabolism with all the symptoms of exophthalmic goitre If absent 
or atrophtc at birth, it causes cretinism with decreased metabolism, 
while a similar lack of function after development causes myxeedema 
In many cases an enlargement or goitre appears to depend on an 
actual or relative iodine insufficiency, and it then seems as though the 
gland were attempting to overcome the deficiency in the quality of its 
secretion by forming an increased quantity 

The parathyroid glands control the calcium metabolism The re- 
mo\al of the parathyroids or a decrease of their function is followed 
by a reduction of the serum calcium and a decreased calcium secretion, 
which is followed by the symptoms of tetany Over-action of the 
parathyroid glands from hypertrophy or tumour formation, on the 
other hand, gives nse to an increase of blood calcium and calcium ex- 
cretion, with a fall in the blood phosphorus but an increase m its 
excretion The increased amount of calcium is denved from the bones, 
and its extraction causes profound changes in these structures, the 
so-called generalized osteitis fibrosa The excretion of such increased 
amounts of calcium salts may’ cause the formation of renal calculi 

CONGENITAL ABNORMALITIES 

Thyro-glossal Cysts and Fistula: and Accessory 
Thyroids 

Indications for operation. — Normally the thy ro-glossal duct should 
disappear entirely, but portions of it may persist and, the opening 
at the foramen cacum being closed, may develop into a cyst Such a 
cyst may he m any part of the duct As the hyoid bone develops it 
comes into close relation with the duct, which usually passes close 
behind it but may occasionally run in front, and at times is even said 
to pass through the middle of the h\ oid bone Cj sts may be supra- or 
infra hv oid (Fig 845) If above, they are generally in the substance 
of the tongue and may be superficial, when they form a swelling below 
the mucosa which may project sufficiently to cause difficulty in 
swallowing or breathing If deeper, they form a mass which may be 
visible or palpable deep in the submental region, or palpable between 

* Wilton BrU Jeum Sf't 1931 xw Xo 7< 2S5 
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one finger on the tongue and one externally They may interfere with 
the movements of the tongue and cause difficult} in swallowing, and so 
necessitate operation 

Infrahjoid cjsts may appear in any area between the h} oid bone 
and the isthmus of the thyroid gland They may be in the rnidlme 
or, more commonly, especially in the lower part, be rather to the left 
as they enlarge they fend to become inflamed and break down as a 
result of which or of unsuccessful Operations to remo\e them, a 
fistula forms, the cysts alternately filling up and discharging The 
condition can only be treated bj complete removal 

Accessor} and ectopic th}roids, like 
thyro glossal c} sts may appear in an} 
part of the line of the th}ro glossal 
duct They maj form a projection 
above the tongue in front of the 
epiglottis (lingual thyroid) or a 
rounded, firm tumour in tlie submen- 
tal region These suprah} otd varieties 
not uncommonly fofm the onl} portion 
of th}roid present, and this has led to 
the belief that the th}TOid gland is 
developed from the central anlagt, 
alone They are mucli more common 
in females , indeed it is doubtful if 
males are ever affected The} are 
small at birth but enlarge at puberty, 
and maj then cause much d}spntea 
and difficulty m speaking and swallow 
ing The} maj thus necessitate opera- 
tion but attempts should always be 
made to palpate th} roid tissue m the 
normal area If not felt, onh a mini- 
mal amount of the tumour should be 
removed and those tumours m the 
submental region if onl} causing minor 
symptoms should be left la the ta- 
frah}oid region accessory th} raids if present, tend to be smaller and 
the normal thyroid is more likely to be present The} ma} also 
occur below the thyroid m the supra or retro sternal regions, ut 
the latter region being perhaps as low as the th}mus In some 
cases accessory th} raids may occur in the lateral region The} then 
he in the anterior triangle of the neck, either deep to or along the* - 
anterior border of the sterno mastoid Several ma} be present, and 
closely resemble enlarged l}mphatic glands The presence of these 
bodies strongly supports the view that the lateral lobes of the thyroid 
are developed b} an independent lateral (Ullage Accessor} or 
independent th} raids are liable to the same diseases as the th>roul 
gland itself and ma} be the seat of colloid or adenomatous enlarge- 



Fig 845 — -The common sites of 
thyro glossal cysts and aberrant 
thyroids 
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mcnts Tt is such changes which usually call for operation The 
lateral aberrant thyroids are especially apt to become malignant, and 
for this reason should be removed 

Choice of anaesthetic. — Infrahyoid cysts or accessory thyroids 
will not necessitate any special anesthetic for their removal, but the 
operation may involve a prolonged dissection and therefore a general 
anesthetic With open ether, ether vapour or gas-and-oxj gen will 
generally be found the most satisfactory Cysts or turnout within 
the substance of, or projecting from, the dorsum of the tongue are likely 
to interfere with respiration, and therefore intratracheal anaesthesia 
will often be found the safest procedure 

Operative technique. — Projecting lingual thyroids and small 
superficial cysts may' best be removed through the mouth The jaws 
should be separated by a gag, and the tongue drawn forw ard as fully 
as possible by two sutures passed, one on either side of the swelling, as 
far bach as possible The mucosa is divided on either side of the 
tumour, which is then excised or enucleated If no normal thyroid 
has been felt, it is better to excise only the projecting portion of the 
lingual thyroid and to attempt to leave some portion of gland deep in 
the substance of the tongue Hemorrhage from the cavity may be 
considerable and for this reason small cysts only should be removed 
by this method Any large vessels are ligatured and the walls of the 
cavity and the edges of the mucosa sutured with catgut 

Larger cysts and tumours m the substance of the tongue should be 
removed from below The head being extended over a sandbag a 
somewhat curved incision is made across the neck m a natural fold 
at the level of the hyoid bone In no operation for an\ of these 
lesions should a vertical or oblique incision be made as the resulting 
scar may cause great deformity The upper flap is dissected upward, 
the mylo-hy oid raph£ divided, and the fibres of the gemo hy oglossus 
separated The cyst is carefully dissected out this being aided 
by pressure with the finger of an assistant on the dorsum of the 
tongue If a small portion of the mucosa of the tongue is adherent, 
this mav be excised with the deep portion of the cyst The resulting 
opening into the mouth is closed with plain catgut, the cavity in the 
muscles is obliterated with chromic gut sutures, and the shm is united 
If the cavity be large a small tube may be inserted for 24 hours 

Infrahy oid cj sts and tumours should also be approached by a collar 
incision With an unbroken cyst this should be placed above the cyst 
so as to be near the hy’oid bone If a fistula be present, the centre 
- of the incision should encircle the opening of the fistula The lower 
part of the cy st or fistula should then be freed, the sterno-hy oid and 
sometimes the stemo-thy roid muscles being separated As the lower 
and lateral portions are freed, an upward prolongation will become 
visible , this must be carefully traced up and wholly removed If 
any portion is left, the condition is certain to recur On one of my 
cases there had been fifteen previous operations The process will 
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pass up to the hyoid bone and m my experience, nearly always passes 
behind it Usually it can be completely removed by elevating the 
hyoid bone with a button hook retractor, but if adherent or passing 
very far up the central portion of the hy oid bone should be excised 
The flaps are replaced and sutured Aberrant thyroids, if centrally 
placed, should be excised in a similar manner Those placed laterally 
may require a more prolonged dissection, as several may be present 
Owing to their tendency to become malignant they should all be 
removed, provided the normal thyroid is present, and any suspicious 
glands should be removed at the same time The operation will 
resemble that for enlarged cervical glands A retrosternal thy roid, if 
enlarged, will be removed, as is a retrosternal goitre 

Results, — These operations all require care and patience but do 
not present any special dangers Lingual thyroids and cysts may 
lie in a vascular bed and care must be exercised m controlling 
hremoirhage If the mucosa has been m part excised when removing 
a cyst from the neck, the opening must be carefully sutured or sepsis 
in the large cavity may result The risk in the infrahyoid group 
is that a small portion of the duct may be left and the condition recur 
This can only be prevented by careful dissection In my own series 
of twenty-one cases recurrence took place in two, but was cured by a 
second operation 

INFLAMMATORY LESIONS OF THE THYROID 
Thyroiditis and Lxmphadenoid Goitre 

Indications for operation. — Inflammatory changes in the thyroid 
are very uncommon m British practice Infection may rarely spread 
to the gland from some neighbouring tissue such as a lymph gland 
Chronic suppurating thyroiditis according to de Quenain *, is nearly 
always tuberculous If limited to one lobe it should be excised , if 
diffuse, climatic and X ray treatment are indicated Rarely , a gumma 
or hy datid cy st may be found A gumma, if correctly diagnosed, will 
not call for operation and a hydatid cyst will in all probability be 
mistaken for a cy stic adenoma and treated on this assumption Apart 
from these conditions, common to any viscus, diffuse inflammation 
of the gland may also be found 

1 Non suppurative thy roiditis may occur in a previously healthy 
gland and may then arise dunng an acute infection According to 
de Quervam ( loc ext ), if occurring with rheumatism, malaria or 
measles, the condition does not proceed to suppuration, but if due to 
scarlet fever, typhoid or puerpural fevers, suppuration is almost 
m\anable The primary simple \anety usually subsides within a 
week and thus will not necessitate operation If occurring m a 
thyroid the seat of previous disease, which is usually a diffuse adeno- 
matous goitre, the inflammatory' swelling may cause so much pressure 

• Goitre 192< 
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upon the trachea that operative interference may become urgent A 
more chronic condition is that known as wooden tin roiditis or Reidel s 
disease This consists of a firm, hard enlargement of the thyroid, 
occurring in either sex and usually commencing m a previously healthy 
gland, composed of inflammatory cells and tending to spread to the 
surrounding tissues It forms a hard enlargement affecting the whole 
gland, and is often mistaken for carcinoma, but is smooth on the 
surface It has a tendency to lead to myxcedcma and thus operation 
is not usually advocated, but Joll* is of the opinion that resection of 
a large portion of the gland inhibits the process Many think it is 
rapidly improved by X rays, and this has been my own experience, 
but since no portion has been removed it is possible that some cases so 
treated were carcinomatous, as some examples of this latter disease 
also rapidly improve with X-ra\ therap\ {sec Carcinoma, p 1780) 

Here may be considered a relatively rare condition to which Joll 
has especially called attention, known as lymphadenoid goitre Often 
regarded as inflammatory', Joll has shown that it is due to a lymphocv tic 
infiltration leading to fibrosis It is more common m women at the 
time of the menopause and, unlike Reidel’s disease, is limited to the 
gland It rarely causes pressure, but is generally associated with 
some myxeedema For this also he advocates subtotal thyroidectomy , 
but, owing to the tendency to myxeedema, many do not advise surgical 
treatment 

2 Suppurative thyroiditis may occur in a previously healthy gland, 
as already stated, but is more common in thyroids which are the seat 
of an old goitre It is more common in old cysts with thick fibrous 
capsules In such cases the abscess, whether rupturing spontaneously 
or opened surgically, may be followed by a persistent sinus, usually 
due to the presence of calcareous particle* 

Operative technique. — Any operation for the above conditions 
will usually be performed for the relief of urgent symptom*, and 
therefore but little preparation can be made In non-suppurative 
thyroiditis there wall generally be much dyspnoea, with congestion and , 
dilatation of all the vessels Tor this reason no attempt must be made 
to operate through a small incision A transverse incision should be 
made in the neck, m the fofd of the sfcm opposite the centre of the* 
isthmus, the ** collar ” incision (Fig 84G) It should be at least 9 in 
long, and the underlying plati sma should be divided at the same time 
The anterior jugular veins, which will probably be much dilated, 
should be divided between ligatures, and the pretracheal muscles 
divided down to the capsule of the gland A separation, instead of 
division, of the muscle-fibres should ne\er be attempted in this type 
of case It is essential to obtain a good view , as the amount of bleeding 
will always make the operation difficult Wien the isthmus of the 
thy roid has been laid bare, a wedge about | in wide should be removed 
as deep as the trachea This step will always be associated with 

♦ Dimjks cl the Tl»yrt>!ti CUoJ, 1932. 
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considerable hamorringe which ma\ to a certain extent be control^! 
bj clamping the vessels before the mci ion is made into the gland \ s 
soon as the wcd^c ts removed the pressure upon the trachea will be 
relieved and the congestion will abate I or this reason a tradicotoim 
is verv rareh neccssarv owing to the size of the isthmus it is rarth 
possible to perform it as a primary step and after the removal of the 
isthmus it is generallv unnecessary All clamped vessels should he 
carcfulh ligated a tube inserted down to the cut surface of the 
tli\ roid and the pretracheal muscles and shin carcfulh «utured 



Fig 846 —Collar incision. 


If there be suppurative thyroiditis operation should if possible 
alwavs be delajed until the abscess is localized An incision should 
then be made over the most prominent area and should vlwav*. he m 
the line m the fold of the neck as thcreb> scarring will l>e reduced to a 
minimum Wien the shin has been incised the muscle fibres should 
be carefully separated down to the surface of the gland and an incision 
made into the abscess cavitj If the anatomical structures are ill 
defined owing to the inflammatory change it will often be safer to 
make this opening with a pair of sinus forceps A tube shoull be 
inserted into the abscess and the wound closed When there is 
suppuration within an old fibrous walled cjst a larger incision shou! l 
lx* made and the gland full} exposed It will then not uncommonlj 
be possible to enucleate the whole cast with its contained tbsccss 



ADENOMA 


1753 


The gland is then treated as after enucleation of a simple cyst but 
must always be drained The inflammatory process is apt to recur 

SINGLE ADENOMATA AND CASTS 

Indications for operation — It is somewhat doubtful whether the 
localized masses which are found in the substance of the thyroid are 
really true adenomata or whether they are regeneration nodules 
They frequently occur in association w ith diffuse enlargements of the 
gland and more than one may be present The single masses are 
however rare in endemic areas and often ha\e a definite fibrous 
capsule As they increase in size they in nearly all cases undergo 
changes Most commonly the w alls of the acini break down and cystic 
spaces are formed so that ultimately the whole mass may form a single 
cyst Hemorrhages may occur into the tumour or cyst and cause a 
rapid increase m size Afore rarely the cyst may become inflamed and 
even suppurate »Jn other cases the tumour is richly cellular often 
being formed of a more embryonic type of cell the so-called foetal 
adenoma of Plummer In such cases toxic symptoms arise which may 
progress to complete auricular fibrillation One form of carcinoma 
arises in an adenoma and especially m the richly cellular type The 
nsk of mahgnancv in all adenomata seems to be about 5 per cent 
If they were unquestionably adenomatous operative treatment 
would be indicated m every case owing to the certainty of progression 
and the nsk of malignancy A few of the single localized adenomata 
appear however to yield to medical treatment as do a larger number 
that occur in association with a diffuse enlargement It may be said 
then of the localized adenomata that if they are hard and sharply 
defined they should be treated by surgical methods If on the other 
hand they are softer are less sharply defined and are not giving rise 
to sy mptoms medical treatment should first be tried The indications 
for operative treatment may be considered as follows 

3 Failure io obtain relief b\ > udical trcatmei l — If in a patient w ith 
a soft adenoma a course of medical treatment has faded to give relief 
operation should be undertaken The medical treatment must consist 
in the remov al of any septic focus sterilization of the drinking w ater 
and if there be evidence ofhypothyroidism in the administration of 
small doses of iodine McCamson * acting on the assumption that 
the infection is within the intestinal canal has advocated the admmis 
tration of thymol or even a vaccine The former m 2gr doses 
three times a day appears to be efficacious m mam cases although it 
will probably have to be continued over a period of several months 

2 Steady increase tn. st c uith resulting defortmlx — Sometimes a 
localized adenoma will cause considerable deformity with no other 
symptoms the tumour forming a rounded prominence r > or t in m 
diameter In such cases it should be removed es\ ecially if it lias 
become cystic An operation will lead to certain cure and the mere 

* P oe Ro> oc SS i lb 191 v Mrf ) 3S 
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presence of so large a tumour is evidence that medical treatment his 
failed 

3 Dyspnoea — This is the most certain indication for operation 
Faen if it does not greatly interfere with the patients life it is 
evidence that pressure is being caused and that the tumour is enlarging 
Should the dyspnoea interfere with the patients employment the 
necessity for operation will be much more urgent The con htion max 
ha\ e been allowed to progress so far that the patient cannot <dc«.p when 
I>mg down In such cases operation should be undertaken as *oon as 
possible for at an} time an attack of sex ere d} spneea max occur and 
if it takes place at night may be fatal before help can be obtained 

Acute temporal - } attacks of sudden and suffocating dyspnoea max at 
times occur with relativel} small adenomata and probably depend on 
a sudden enlargement due to cedcma or increase of x asculantx Similar 
attacks with c}stic tumours are probabl} due to small hxmorrhages 
into their intenor but with a larger c>st a haemorrhage into the ca\ it\ 
may so greatl} increase the pressure as to cause* a fatal dyspnaa 
Attacks of this nature are more common and are more Iikclv to be 
serious with a retrosternal goitre for in this case free enlargement 
forward is prevented b\ the stemum A retrosternal goitre mi} aLo 
be sufficiently frecl} mo\ able to be thrust up into the neck on c\ptr\ 
tion and to be drawn down into the thorax where it obstructs the 
trachea during inspiration (plunging goitre) There will then be 
marked stridor and dyspnoea with each inspiration \n> of the aboxc 
varieties of dyspnoea must be regarded as graxc danger signals, and an 
operation should be performed at an earl} date to anticipate a fatal 
attack 

I Pressure on the blood icssels — Tins complication is rare Occa 
sionall} the patient is unable to stoop without the sensation of con 
gestion in the head This is probablx due to pressure on xeins and 
should be regarded as a definite indication for operatixe treatment 

5 Pressure on other structures — Sometimes an adenoma may gixe 
rise to difficult} in swallowing or to alteration in the xoicc or to 
difficulty in speech due to pressure on the recurrent laryngeal nerve 
These latter symptoms were at one time regarded as evidence of the 
■effect. sA e.'vroraiOTaA.WR sAwwges 'A !& cvwx rcxUzcd tUxt A xu. 
adenoma be situated far back it may enlarge between the cesophagus 
and trachea ahd may give rise to dysphagia or to pressure on the 
recurrent laryngeal ner\c 

6 Pat Patients will often state that an adenoma of the thyroid 
gives them a considerable amount of pain even when the tumour is 
relatively small and causing little or no pressure With the presence 
of carcinomatous changes the pain is likely to be merexsed from the 
involvement of surrounding tissues Pam therefore is an indication 
for earlv operative interference lest the condition should be malignant 
It may be possible to remov t a carcinoma before the surrounding tissues 
have become widely involved 

7 Toxic symptoms —Occasionally a localized or a large and degener 
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ated adenoma will give definite symptoms of hyperthyroidism, although 
the clinical picture is but rarely sufficiently developed for the case to 
be regarded as one of exophthalmic goitre These symptoms are, 
however, less frequent than with the generalized adenomatous goitres 
In both cases operative treatment will lead to a rapid improvement, 
although in the latter variety, if the condition be left for too long, 
there may be marked cardiac changes which may be permanent 
Toxic symptoms with a localized adenoma, as Wilson and Plummer 
have shown, suggest carcinomatous changes 

Choice of operation. — Single adenomata should be shelled out of 
the substance of the gland They can, as a rule, be easily removed 
by this method without destroying any portion of the normal tissue 
When the cavity from which they have been removed is sutured the 
outline of the gland is restored, and there is no resulting deformity or 
pressure At times the adenoma may be so large that practically the 
whole of the affected iobe is destroyed , in this case the only feasible 
operation is to remove the greater part of the lobe vv ith the adenoma, 
leaving only a thin slice of the lobe on the posterior surface If there 
be a large number of adenomata in association with general enlarge- 
ment, it w ill be preferable to perform a wedge resection of each lobe, 
the adenomata being removed together with a uide section of the 
enlarged gland (resection enucleation) 

Preparation. — But little special preparation is required If there 
be any catarrhal bronchitis the patient should be kept in bed for 
several days before the operation, which should always be preceded 
by a hypodermic injection of atropine, so as to dimmish the Secretions 
Toxic symptoms may be overcome by a course of treatment with 
Lugol's iodine, given as for true exophthalmic goitre., The skin of 
the neck should Fe prepared by painting it with a 2 per cent solution 
of lqdine in rectified spirit The first coat should be applied the night 
before, the second one early in the morning of the operation, and the 
third while the patient is on the table After the first tw o coats the 
shm is covered with a sterile towel, which is bandaged in place 

For anesthesia, my ow n preference is either w armed ether vapour 
given after a preliminary' injection of \ gr of morphia and rrn gr of 
atropine, or for gas and oxygen after a preliminary injection of | gr of 
onmopon and -rfo "gr of scopolamine If there be any evidence 
of pressure upon the trachea, an intratracheal anesthetic should be 
administered Some surgeons, however, prefer a local anesthetic for 
all thyroid operations Chloroform or chloroform mixtures should 
never be used When the patient is placed upon the operating table 
a small sandbag should be inserted beneath the shoulders, so that the 
head drops back and the neck is extended The extension of the head 
should be carried as far as possible without causing respiratory distress, 
and the anesthetist will say when it has been earned sufficiently far 
A folded towel is placed across the face, and its lower border sutured 
by three~stitch.es to the skin immediately beneath the chin and the 
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angles of the jaw By this means the tow el is prev ented from slipping 
and the anesthetist can manipulate the mash and the patient s jaw 
without interfering with the operative field Towels arc then placed 
on either side of the neck and across the thorax 

Operative technique —Every operation upon the thyroid gland 
should be performed through the collar incision introduced bj 
Kocher (Tig 840 p 17o2) which affords admirable access to the gland 
and leaves but little scar If the adenoma be ver) small and the 
operation be performed in the ab ence of pressure symptom:, it ma\ 
be sufficient to make an incision about 2 m long If however there 



Fig 847 — Reflect on of jfc n flaps th platysma. 


be an) evidence of djspncea the incision must alwavs be sufficient!; 
long to enable the surgeon to explore the whole of the gland otherwise 
a superficial adenoma ma> be removed and a large retrosternal goitre 
of the other lobe which is rcall) the cause of the pressure ma} be 
entirel} overlooked A o in incision will usuall) be required for tins 
purpose The incision is earned sufficicntl) deep to divide the 
plat) sun and the upper and lower flaps are reflected (Fig 847) 
The pretracheal muscles arc thus exposed and if there be one small 
adenoma the fibres ma) be separated xerticall) If the tumour l>e 
large or there are more than one it is wiser to divide the mu>clc* 
transverscl) (Fig 8ai p 1774) in one sheet as in the operations for 
adenoparenchymatous or exophthalmic goitre If divided verticallv 
the muscles are w idel) separated b) retractor* and the j retrachcal 
fascia is careful!) divided until the thin " ailed thyroid vessels are 
exposed (Fig 848) When the correct lev tl is reached a finger ma\ 
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be inserted ilong the gland, and the greater part of it explored If 
there are but one or two sm ill adenomata the tin roicl ghnd is incised 



Fig 848 — Resection enucleation of thyroid Separation of pretracheal 
muscles and exposure of thyro d 



Fig 849 — Enucleation of the adenoma 


until the glistening capsule of the tumour is seen (Fig 819 ) The 
whole success of the operation depends upon commencing the enuefea 
tion in the correct plane and it is therefore essential to recognize the 
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capsule of the neoplasm before separating it from the tissue around 
The separation may begin with a blunt dissector but is continued in 
its deeper part with a scalpel Care must be taken that the adenoma 
or cyst be not ruptured for if this occurs it will be much more difficult 
to determine w hether the whole of it has been removed If it be \ erj 
large and the anterior surface of the thyroid be much stretched it 
will be better to excise a wide ellipse of the anterior surface of the gland 
with the tumour An incision should then be made w ell to one side 
of the thmned out area through the normal thyroid tissue and deepened 
until the capsule is seen A second incision is then made on the 
opposite side and thus when the adenoma is shelled out a wide 



F g 850 Restoration of lobe after enucleation of adenoma. 


ellipse of the adherent thmned-out and fibrous anterior lajer of the 
gland is taken away with it 

The cav lty which is left in the lobe is sutured with catgut A long 
suture is taken and tied at one extremity it is then passed from side 
to side through the lobe and the cavity as a running mattress-suture 
(Fig 850 ) When it reaches the other extremity it is made to return 
as a running whip suture which unites the cut anterior edges of the 
incision and finally is tied to the original end oT the suture at the low er 
part of the lobe By its means the w alls of the cavity are draw n firmlj 
and e\ enly together and all hemorrhage is prev ented If the adenoma 
has been small and there ha\e been no toxic symptoms or hyperthy 
roidism no drainage wall be required but if large or there have been 
any signs of hyperthyroidism a small tube should be placed down 
to the line of suture The pretracheal muscles are drawn together 
with one or two interrupted catgut sutures the cut platysma is joined 
with a running catgut suture and the edges of the skin are carefully 
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united with an intradennic suture of fine catgut The tube should 
be removed after 48 hours, and no special after treatment ts required 

Results.— An operation for the enucleation of a single cyst is 
associated with very little nsh Danger to life arises chiefly from 
complications A large cyst or adenoma may cause much dyspncei, 
but the more severe forms, especially as seen with retrosternal goitre, 
are generally found with multiple adenomata and require a more 
extensive operation than simple enucleation, and the same is true of 
cases with definite toxic symptoms (see p 1770) In my own series of 
869 cases in which enucleation for adenoma was performed, there were 
four deaths In two of these fatal cases there was considerable 
dyspnoea and the adenoma was so large that the enucleation meant 
removing practically the whole lobe , one had advanced toxic 
symptoms with complete auricular fibrillation , and the fourth died 
on the thirteenth day from pulmonary embolism If the adenomata 
are in fact regeneration nodules, a recurrence might be expected This 
is certainly true of multiple adenomata, but is rarely seen with the 
single lesions , it only occurred in two of my cases The thyroid left 
after operation is nearly normal, but is of course not protected from 
other lesions which may occur in any thyroid Four of my cases after 
several years developed true exophthalmic goitre 

COlLOlD GOITRE 

Indications for operation. — A simple colloid goitre, such as occurs 
in girls, or more rarely in boy s, at or about the age of puberty , has a 
tendency to resolution under medical treatment, but if not cured 
small regeneration nodules looking like adenomata are formed These 
are multiple and have ill defined capsules Thev steadily increase m 
size and numbers until the original colloid character is entirely lost 
and the thyroid becomes a typical nodular or adenoparenchymatous 
goitre Wegehn in Berne has found that betw een the ages of ten and 
twenty only 86 7 per cent of all goitres are nodular , between twenty 
and thirtv , this percentage has nsen to 67 4 per cent , and during 
the fourth decade to 75 2 per cent (Joll) In countries showing only 
sporadic goitres the nodular variety is rare in the young but it is 
common m countries where goitre is endemic The adenomatous 
masses so formed mav undergo all the changes seen in the single 
adenoma, and the remaining portion of the gland becomes more 
fibrous until but little remains In a smaller number of cases the gland 
becomes more cellular and the condition progresses to a typical 
exophthalmic goitre Owing to the tendency to improve with medical 
treatment but few cases of colloid goitre in this country require 
operation, which should only' be considered under the following 
conditions 

1 Dyspnaa — A slight amount of dy spnrea will probably be present 
in all colloid goitres of any size, but if it is only evident on exertion 
it need not be an indication for operative interference If, however, it 



1760 


OPERATIONS ON THE THYROID GLAND 

be sufficient to cause discomfort if it be steadih progressive and 
especially if it interfere with sleep an operation should be carried out 
without delay If no operation be performed there may be a sudden 
severe attack which may occur at night and be rapidly fatal It is in 
such attacks that an emergencv operation which is often associated 
with considerable difficulty mav have to be performed for the relief 
of the obstruction It is well to remember that these acute attacks 
may sometimes occur in \oung people with only a moderate sized 
goitre but this has probablv rapidly increased in size In most of 
these cases the trachea is considerabl\ flattened and rarely the 
cartilage of the tracheal nngs may be m large part absorbed that 
the wall is quite soft 

9 Multiple adenomata — See Nodular or Adenoparenchy matous 
Goitre (p 1764) 

3 Hyperthyroidism — One of the most unsatisfactorv complications 
that can occur in a simple colloid goitre is the onset of sy mptoms of 
hyperthyroidism and it is for this reason that although preparations 
containing iodine or iodides are often useful great care must be 
exercised in administering them Many of the colloid goitres appear 
to be hastened towards this complication b\ such treatment The 
indications for operative interference in cases of hyperthvroidism will 
be considered later 

4 Deformity — The deformitv of colloid goitre may be very con 
siderable but occurring as it does in relativelv young patients it 
gives nse to but little distress and since the majority of simple colloid 
enlargements disappear in about a year operation will rarely be 
required for the deformitv alone Cases which persist for a longer 
period and give nse to more marked deformity are those which are 
irregular m outline and are associated with multiple adenomata m 
which case an operation will be performed rather for the removal of 
the adenomata than for the relief of the deformitv 

Choice of operation — -It was formerly the custom to perform a 
hennthyxoidectomv removing one lobe and half the isthmus This 
operation will overcome the pressure upon the tnchea and will 
frequentlv be followed by a rapid decrease in size of the remaining 
portions of the thyroid so that the deformitv is overcome It has 
however been abandoned for the remaining lobe may not return to 
the normal size especially if there be multiple small adenomata or if 
the thvroid be unusuallv fibrous In these circumstances not onH will 
the deformity persist but it will m fact be increased for a large 
unilateral thvroid is more un ightly than an enlargement of both lobes 
The operation of choice is that of double wedge rejection With this 
method the thvroid is reduced to its normal we all obstruction is 
removed and the remaining thv roid is symmetrically placed It can 
be so modified that anv localized adenomatous masses are removed 
with the wedge and thus there is very little chance of recurrence 
The only objection is that if the ves els are not verv carefullv 
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controlled, it is likely to he associated with considerable hemorrhage 
and chock 


Preparation for operation.— 1 Ins it, earned out on the same hues 
as for an operation for the remo\ al of an adenoma 

Operative technique. \ Dauble-wedge resection — -This operation 
originally introduced by Mikulicz, has been elaborated and perfected 
at the Mayo Clinic, and the method now usually performed is that 
described by Balfour * The usual collar incision is made and is 
limited laterally by the e\ternal jugular veins The flaps containing 
the subcutaneous tissue and plattsma are reflected, the upper as high 



Fig 851 — Wedge resection of right lobe of enlarged thyroid 
(Tor tlie sake of chnljr a relatively cm xH thyroid is d<r cted) 

as the thyroid cartilage, and the lower to the sternal notch The 
pretracheal muscles are divided transversely in one sheet as m the 
operation for exophthalmic goitre, and the fibrous co\ ermg of the gland 
is divided The w hole gland is explored, and both lobes are dislocated 
(Fig 851 ) The first step consists in diwsion of the isthmus, the 
vessels running along its upper and lower border are clamped, and 
the isthmus is then divided down to the trachea The lateral portions 
of the isthmus are now separated from the trachea, so that the latter 
is quite free, and the clomped vessels are ligatured If the goitre i~> 
large and vascular, it is now better to ligature and dtv ide the mdiv idual 
xesseh of each lobe in a precisely similar manner to that employed 
with exophthalmic goitre After this, is completed, or before if the 
thy roid is not very vascular, the right lateral lobe is held up by the 
assistant and damps are applied on the vessels These are attached 

•Am Svtf M,y 1914 U* 671 
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jn two rows the inner just beyond the junction with the isthmus 
and the outer along the external border of the lobe \ large wedge 
with its base antenorh and between the two row's of forceps is now 
resected from the lobe any adenomata being shelled out together with 
the wedge The remaining cup shaped structure is rebuilt into a 
compact strip of tissue by a catgut suture passed m the same manner 
tis that used to obliterate the cavity after the removal of an adenoma 
(Tig 850 ) It so controls the hiemorrhage that the forceps can often 
be removed without the necessity of ligating any of the vessels and 
at the same time it obliterates the cavity in the centre of the lobe 
The reconstructed lobe is allowed to drop bach into the space formerh 
occupied by the enlarged gland (Fig 852 ) The opposite side is 



Fig 852 — Restoration of right lobe after wedge resection 

treated in the same way A tube is inserted for twenty four hours 
and the wound is closed as already described 

By this method haemorrhage is easily controlled there is no danger 
of injury to the recurrent laryngeal nerve or parathyroids ill pressure 
is immediately and completely relieved and there is no resulting 
deformity 

2 Emergency operations for the relief of dyspncea — With attacks 
of severe dyspncea an operation becomes one of very great urgency 
fn some cases so grave is the condition that the whole of the operation 
can be earned out w ithout an anesthetic and y et the patient surv iv es 
Under such conditions great speed is imperative and the routine steps 
will of necessity have to be modified "Die usual collar incision should 
be made so that free access can be obtained This is very necessary 
for owing to the venous congestion the field will be obscured by 
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hemorrhage, and for similar reasons it is always wiser to divide the 
pretracheal muscles freely rather than to retract them As th^y are 
divided the thyroid may project forwards, and respiration may 
commence The fascia o\ er the gland is next incised and the thyroid 
dislocated forwards It will nearly always be found that this com- 
pletely relieves the obstruction, and respiration can be induced If 
no anesthetic has been gi\ en a little gas and oxygen or open ether will 
now be required The further steps of the operation can be performed 
at greater leisure, although it sometimes happens that the airway is 
only free as long as the lobe is supported If the enlargement be 
uniform a wedge resection, by the method described above, will be 
the most satisfactory If one lobe be mainly affected a wedge resection 
should be performed on the enlarged lobe As a general rule, either 
step will give complete and permanent relief, and will lead to cure 
__ Even if the enlargement be almost wholly limited to one lobe a 
hemithyroidectomy should not be performed, for rarely the respiration 
may be still impeded after a lobe of the thyroid has been removed 
because of extreme flattening of the trachea, with absorption of the 
cartilage, so that with each inspiration the trachea collapses like a 
valve It may then be essential, after the portion of the thyroid has 
been removed, to perform a tracheotomy so that the tube will over- 
come this collapse Such an operation should be avoided, for there is 
grave danger that the relatively large wound necessitated by the 
excision of the gland w ill become infected through the opening of the 
trachea, with senous and perhaps fatal results The wedge resection 
of one lobe instead of a hemithyroidectomy w ill usually prevent this 
complication, for the built-up lobe will support the thinned trachea 
and help to hold it open 

From time to time much discussion has arisen as to the value of 
tracheotomy, and it was frequently advocated that a long flexible 
tracheotomy tube, such as Komg's, should be passed from above the 
isthmus Such an operation has nothing to commend it, for, owing to 
the enlargement of the thyroid, it may be almost impossible to enter 
the trachea The obstruction is caused by an enlargement of the 
thyroid, and the correct treatment is to remove the obstruction 

Altcr-trcatmcnt.— Tne alter treatment o! an operation lor colloid 
goitre presents little difficulty Morphia should be given sufficiently 
freely to maintain the patient’s comfort, and liberal amounts of fluid 
should be administered If there has been any evidence of hyper- 
thyroidism before or after the operation it will chiefly be shown by an 
increased rapidity in the pulse, by a nse in the temperature, by rest- 
lessness and increased sweating < The restlessness may be controlled 
by larger doses of morphia, and the toxjemia will have been controlled 
by the previous administration of Lugol’s iodine Large amounts of 
fluid should be given, one pint of normal saline w ith 5 per cent glucose 
being administered per rectum three times a day, and the patient being 
encouraged to dnnh large quantities In such cases the wound should 
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be drained until the temperature and pulse have been normal for at 
least twenty four hours 

Results — Operations for a colloid goitre are associated with a 
somewhat greater risk than those for a simple adenoma because of the 
greater size of the gland its increased vascularity and the presence of 
obstructs e symptoms The operation mi) in itself be of considerable 
se\ enty In m 3 own senes the operative mortality was 4 per cent 
but there is no doubt that this could be almost entirel} abolished if 
operation were undertaken as soon as it became evident that the 
d 3 spncea was increasing and that the condition was not being rebel ed 
by medical treatment Balfour (loc ett ) m giving the statistics of 
the Mayo Clinic states that 295 cases were operated upon by the 
double wedge resection and gave satisfactory results If heiru 
thyroidectomy be performed a certain number of cases w ill retain their 
enlargement of the opposite lobe and will thus have a considerable 
amount of deformity which may persist for many months or even a 
3 ear With double-wedge resection this di/ficult 3 is overcome It 
has been stated that the remov al of large portions of the thyToid ma 3 
be followed by myxeedema This possibility^ has I belieie been 
greatly exaggerated In mv own experience it has been very rare 
and has only occurred in a few cases which were operated upon m the 
belief that they were simple colloid goitres pathological in\ estigation 
showing that they were very atypical 

NODULAR OR ADENOPARENCHYMATOUS GOITRE 

Indications for operation — This is the common form of goitre in 
endemic countries where it may be nodular from the onset but in 
countries where the disease is only sporadic it is the late result of an 
untreated colloid goitre The rounded masses which appear to be 
of the nature of regeneration nodules may be few or manv and 
resemble adenomata but when small have ill-defined capsules In 
the earlier stages the remaining portion of the gland usually shows a 
colloid change but later it becomes fibrous and atrophic so that as 
the nodules increase m size the goitre may not only be \ cry large but 
also very irregular m shape As the adenomatous masses enlarge 
they may undergo all the changes ^een in single adenomata the walls 
of the acini may break down forming cvstic spaces filled with colloid 
material into which hemorrhage may take place the mass may 
become more richly cellular and be associated with thyrotoxic 
symptoms portions generally m the centre may become fibrous and 
later calcareous or malignant changes may arise 

As a general rule once a large fiodular goitre is formed the ma&? 
will not be influenced by medical treatment and therefore most cases 
wall require surgical intervention There u> however one marked 
exception that is the nodular goitre which mav be found with 
cretinism and which may disappear with almost miraculous rapidity 
on the administration of thy roid extract Some small nodular goitres 
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may also remain quiescent for a long period, and although causing a 
mild degree of deformity , will giv e rise to no symptoms and therefore 
may not necessitate operation 

The symptoms calling for operation may depend on the irregularity 
of the growth or on the secondary changes The large nodules may 
protrude forward and, although causing m this case but little pressure, 
form a most unsightly tumour which may even be pedunculated 
The} may grow outward so that the carotid artery is displaced 
outward, or project inward so that the trachea is seriously displaced 
or compressed, or the mass may spread backward and inward behind 
the trachea or even behind the oesophagus At times a single mass or 
a portion of the whole goitre ma\ extend downward behind the 
Sternum into the mediastinum, forming a retrosternal goitre When 
still comparator elj small, such a mass may be drawn down into the 
thorax on inspiration and forced up into the neck on expiration or 
coughing, forming the so called plunging goitre The chief clinical 
S} mptoms calling for operation are somewhat similar to those seen 
with a simple adenoma but are generally more marked The} maj 
be considered as follows 

1 Deformity — Often a patient will seek advice simply because of 
the size of the goitre The large irregular mass maj be y ery unsightly 
especially if ver} irregular, if asymmetrical, and if projecting forward 
Since medical treatment is of no avail and since if it is left one of the 
more serious complications is almost certain to arise operation should 
be advised 

2 Dyspnoea — The large irregular masses, especially one growing 
downward to form an mtrathoracic goitre, and unable to enlarge 
forwards, are y cry apt to compress and distort the trachea which ma\ 
be flattened from side to side to form the so called " scabbard 
trachea or widely curved and displaced to one or other side If the 
mtrathoracic mass is the only one in the thyroid it is likely to be over- 
looked, but in practically all cases mav be made evident by an X-ray 
investigation As with simple adenomata and colloid goitres acute 
attacks of dyspmea may occur from haemorrhage or oedema 

8 Pressure upon blood t csscls — Although the carotid arteries ma\ 
be displaced far out, there is rarely any evidence of their being com- 
pressed Venous obstruction is, however, common, this especially 
yvith an mtrathoracic goitre, yyhicli may cause great enlargement of 
the veins over the goitre, in the neck and even oyer the upper part of 
the thorax 

4 Pressure on other structures — Like single adenomata, large 
uxegular goitres may cause pressure on the oesophagus or on the 
recurrent laryngeal nerve At one time pressure on this nerve was 
regarded as a sign that the goitre was carcinomatous but it may 
unquestionably occur with simple goitres Its presence cannot be 
absolutely determined by the symptoms and it is therefore better in 
all cases to make a lary ngoscopic examination 

5 Inflammatory changes — A large nodular goitre may rarely become 
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the seat of acute inflammation and even progress to suppuration and, 
causing acute dyspnoea, may necessitate an urgent operation 

6 Carcinomatous changes —Carcinoma may not uncommonly occur 
with a nodular goitre {See p 1780 ) In such cases the change ma\ 
pass unnoticed until late, but if the goitre has begun to grow more 
rapidly, especially in one area, if it has begun to give pain, and if the 
affected area is hard and nodular, a carcinomatous change should be 
suspected and an operation performed at an early date 

7 Thyrotoxicosis — This change is common in long standing nodular 
goitres {see p 3770} but may occasionally be seen in the early stages 
The picture is rarely that of a complete hyperthyroidism and I am 
doubtful if exophthalmos ever occurs unless there is a change m the 
general stroma of the gland The effects are chiefly seen in the cardio- 
vascular system one of the commonest causes of auricular fibrillation 
being the presence of a nodular goitre 

Preparation for operation. — These patients may need prolonged 
and careful preparation If possible, no operation should be performed 
if there has been any recent infection A long standing nodular goitre 
may rapidly increase in size during pregnancy and lactation As a 
general rule, however, such an enlargement does not cause acute 
symptoms and as the goitre may rapidly diminish m size after lactation 
it is usually better to wait Acute sy mptoms maj necessitate inter- 
vention which, however, is likely to cause a premature birth If there 
are severe cardiac symptoms, prolonged rest and medical treatment 
may be required before operation, and the same is true if there be much 
bronchitis, unless the latter is manifestly due to pressure on the trachea, 
when surgical relief should be given as soon as possible If there be 
active thyrotoxicosis preparation should be earned out on the same 
lines as for an exophthalmic goitre 

Anaesthetic. — The choice will be on the same lines as for an adenoma, 
but infiltration methods and preliminary narcosis should be used in the 
presence of thy rotoxicosis The patient should, m fact, be treated as 
for exophthalmic goitre If there is dyspnoea, and more especially if 
there is compression and distortion of the trachea, a tracheal tube 
should be inserted and intratracheal anaesthesia used 

Operative technique. — -The position on the operating table will be 
similar to that for an adenoma, and a wide collar incision should be 
made , the inner margins of the stemo-mastoid muscles are freed with 
a few cuts with the scalpel and the muscles retracted outwards , the 
two anterior jugular veins are divided between ligatures, and the 
pretracheal muscles divided transversely m one sheet (Fig 858 ) 
It is never wise to approach the thyroid in the^e cases by separating 
the fibres of these muscles vertically, for a full investigation of the 
whole gland is required The middle thyroid veins should now be 
ligatured and divided on each side, and the lateral lobes dislocated 
forward This will not only give a free exposure of the whole gland 
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and allow the size of the goitre (which may be enormous) to be 
determined but will often free the trachea of pressure and make the 
breathing easier The subsequent operate e Steps will depend upon 
the nature and size of the goitre If only one or tv, o large adenomatous 
masses ire present the) maj be shelled out after a portion of the 
anterior covenng has been excised (resection enucleation) and the 
resulting cavities sutured with catgut If the goitre be relatively 
small with multiple small adenomata it may suffice to excise a wide 
wedge from each lobe modifying the excision to include any deeper 
nodules the wedge being removed between two layers of forceps as in 
colloid goitre and the resulting gap closed with a continuous catgut 
suture If the lobes so built up are pulled forward the isthmus should 
be divided vertically in the midline and freed from the trachea so that 



F g 853 — Stemo masto d muscles freed and anter or jugular 
veins 1 gafured and divided 

the new lobes arc allowed to drop back under the sterno mastoid 
muscles If the lobes are big and very irregular and in all cases where 
there is much thyrotoxicosis the superior thyroid arteries and veins 
and the inferior thy roid veins should be div ided between ligatures the 
inferior thyroid artenes ligatured in continuity as they lie on the longus 
colli muscles outside the capsule of the gland and a subtotal removal 
of the gland performed as in the operation for exophthalmic goitre A 
tube is now inserted into the suprasternal space the muscles are sutured 
with catgut and the skin with interrupted sutures of fine silk 
Operations for retrosternal goitre — In the above technique the full 
dislocation of the lateral lobes will reveal a retrosternal mass if one be 
present but the diagnosis of such a condition should have been made 
or at least suspected beforehand owing to the amount of dyspncea or 
from a radiological investigation These goitres nearly always grow 
vol n — 2j 
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from above, and hence the vascular supply can also be general!} 
controlled from above, for very rarely ha\e they dev eloped any 
vascular attachments in the thorax If small they can be dislocated 
upwards into the neck This may sometimes be difficult as they fit 
tightly and cannot be gripped In such cases the device, first ad\o- 
cated by Sir James Berry, of elevating them with the aid of a sterilized 
tablespoon or shoehorn will often be found very useful If too big to 
pass up through the thoracic entry, the vessels entering from above 
should be ligatured, and the mass should be pulled up as far as possible, 
incised, and its contents, usually either fluid or colloid, scooped out 
with the finger The remainder of the mass can then usually be easil} 
pulled up mto the neck In my own experience as m that of Joll, it 
has never been necessary to divide the manubrium stenu vertically, as 
advised by Sir Thomas Dunhill for very large intrathoracic goitres 

After-treatment. — On return to bed the patient should be nursed 
in the sitting position, well supported by pillows, and encouraged to 
drink plenty of fluid If there has been thyrotoxicosis this should be 
supplemented by rectal fluid and glucose Morphia should he given 
freely It is very doubtful whether Lugol s iodine is of an} value 
after the thyroidectomy, but many surgeons advocate it, preferabl} 
by mouth, but if there be much vomiting it may be administered by 
rectum or even given intravenously If there be much reaction with 
a high temperature and a very rapid pulse, or if auncular fibrillation 
appear digitalin or preferably strophanthm, will often be of great 
use In such cases the tube should not be removed until the tempera- 
ture has fallen to normal The stitches may be taken out on the 
seventh or eighth day With large nodular goitres especially in 
young people a prolonged course of iodine should be given to prevent 
recurrence In some cases small doses of thyroid extract ma) be 
found necessary for this purpose 

Results. — If operation be performed before the onset of serious 
complications there should be little danger, but m practice many of 
these patients are poor surgical risks They may be elderly with 
tracheal obstruction and bronchitis or the heart and kidneys may be 
functioning poorly, so that the operative mortality is considerably 
above that of the other forms of non malignant goitre Tins is more 
so in the sporadic countries In endemic areas they are more likely to 
be operated on at an earlier age and before the onset of senous 
complications Thus, de Quervain states that in hts senes of nearly 
8,000 cases the mortality was only 0 66 per cent In my own series, 
m the majonty of whom there was either severe dyspnoea from 
pressure, considerable thyrotoxicosis or advanced cardiac changes the 
mortality was between 7 and 8 per cent In younger patients with 
large goitres there is a very definite tendency to recurrence This can 
as a rule be controlled by small doses of iodine or thyroid extract As 
in all the more extensive operations upon the thyroid gland, there is 
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some little risk of injury to the recurrent laryngeal nerves and to the 
parathyroid glands 

EXOPHTHALMIC GOITRE 

Indications for operation. — The value of surgical treatment for 
tins condition is now universally accepted Although it would be 
theoretically more correct to remove the cause of the over-action than 
to excise a portion of the gland, yet since the cause is at present 
unknown the results of medical treatment are unsatisfactory There 
is with it a high mortality, it has to be continued over a prolonged 
penod during which the patient is debarred from an active life, and 
there is grave danger m persistent cases of the onset of auricular 
fibrillation After a careful consideration of a large number of figures, 
Joll concluded that rather less than 50 per cent of patients recover 
sufficiently , after long periods of medical treatment combined with rest 
in bed, to resume their normal avocations, and some even of these 
cases relapse In the early stages however it should always be given 
a trial Operation carries with it a definite risk, but of late years, 
with careful preparation this has been greatly reduced 

In the majority of cases, therefore, the chief indication for operative 
interference is the failure of medical treatment This is not alw ays an 
easy matter to determine and will depend m part upon the patient's 
social position If she has to earn her own living and can ill afford 
prolonged periods of rest, an operation will be necessary at an earlier 
date than it would for a patient in more comfortable circumstances who 
can lead a sheltered and controlled life In no case should it be delayed 
until serious organic changes have occurred m the heart and kidneys. 
If such changes have occurred the operative risk is enormously 
increased In fact, Lahey * states that in his series of 15 200 thyroid 
operations the mortality was mostlv due to the patients being allowed 
to progress to a state of thyroid crisis but ev cn m such cases careful 
treatment would extricate the patients from this state and permit 
operation with a mortality of only 8 5 per cent In such advanced 
cases the condition will inevitably progress unless operation is under- 
taken, and it should therefore be earned out after the nsks have been 
carefully explained to the relatives and after prolonged and careful 
preparation Most surgeons would today agree with Sir T Dunluil 
who even in 1900 stated, " I would go so far as to say that no case, 
unless almost moribund, is too far advanced to obtain immense relief 
from operation " Even in some early cases there may be a severe and 
very rapidly progressive thyrotoxicosis which may threaten the 
patient s life, operation being, therefore indicated Here again there 
must be most careful and meticulous preparation before operation 

If there are marked mental symptoms, an operation should not be 
advocated It has been my experience that such patients, and 
especially those who have shown a suicidal tendency, are not only bad 
surgical risks but are not improved in this respect and their mental 

• Soft Gy* onj 06 tf Veb $ 1937 Ixiv 3>H 
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condition mav indeed be further impaired It is probable thit tin 
mental ch inges arc not directlv dependent uj on th thvrotoxicosi 

E\erj case of exophthalmic goitre shows a periodic \ an ition m the 
degree of toxicity Tlie \anation is in part due to the length of time 
the disease has existed and is in part seasonal these patients King 
always worse in \ery hot weather It was at one time therefore of 
considerable importance to select the most appropriate time for 
operation With modem improvements in the preparation and 
espcciallv with the careful use of lodme the patients can be more 
readily fitted for operation and these factors become of <ccon larv 
importance 

Type of disease — It is becoming the custom to da\ to group 
together all cases w ith thyrotoxicosis as toxic goitre although thev 
are still often distinguished as pnmarv and ^econdarv the former 
including all cases of true Graves s di ease and the latter examples of 
adenomata or adenoparenchv matous goitre in which the toxicosis has 
developed as a secondarv manifestation Chmcalh however the 
three following varieties maj be recognized 

(1) The uisctdar type — In this vanetv the patient is usually 
voung the thvroid is relativelv large vascular and pulsating and the 
pulse is generallv rapid Exophthalmos ma\ be pronounced but 
nervousness wasting and intestinal sv mptoms although present arc 
not marked In some cases the hvpcrth\ roidt»m is manifest from the 
inception of the duease in others it appears to arise m a cac of 
simple colloid goitre but these cases once the disease is establi hid 
differ in no wav from the others except m the historj and pirhaps in 
the presence of a somewhat larger goitre It is in this type that the 
most rapid and satisfactory results arc obtained from operative 
interference 

(2) The nervous i\pe — This condition is more frequentlv '•ccn in 
older patients who are indeed often at or about the age of the meno- 
pause The thvroid is often smaller and less vascular and tilt pulse 
is not so rapid The patient i- however extremely nervous and can 
barelv sit still for a moment There mav 1 e distinct mental changes 

QperaAvwv the. 'progress, w touch. K's. tapwl and a telatiielv long 
penod mav elapse before the patient is able to take up her norma! 
duties If the mental symptoms are marked greater caution hould 
be exercised in advising an operation 

(8) Hyperthyroidism secondary to a chronic goitre — Tills is the con 
dition usuall) described as a secondary th\ rotoxiccMs or toxic goitre 
The adenoparenchy matous goitre mav have been present for tears 
before there is evidence of hv pcrthvroidism wluch is alwavs incom 
plctc In fact in my experience if exophthalmos be present it always 
indicates a change in the general substance of the gland and therefore 
the local remov al of one or more adenomata w ill be insufficient to curt 
It mav be associated with definite pres ure symptoms and if not 
surgically treated is likely to lead to profound cardiac changes 
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In advanced cases, therefore, the patients mav be \er\ bad surgical 
risks, but m early cases where the tovunia is present with onh one or 
two adenomata, the cure after removal is rapid and complete 

Although partial thy roidectonrv can be safely performed on a 
patient with Graves’s disease, any other operation on the same patient 
will be associated With considerable risk The shock and fright of any 
operation produces a severe hy perth\ roidism, but with th\ roidectomy 
this is diminished by the partial excision and tiic drainage of the 
secretion from the wound Wherever possible, it is preferable to 
operate on the thyroid first, and six months later to perform whatever 
other operation is required This is espcciallv applicable to gv nreco- 
logical conditions, which are not infrequently associated with 
Graves's disease 

Choice of operation. — The dangers of operative treatment are 
greatly increased by rough handling and b\ compression of the thy roid 
gland If there be severe lnemorthage, not only is the danger of 
operation increased, but there is alwavs a much more severe post 
operative reaction It is doubtful whether this is due to the actual 
loss of blood or to the rough handling which is often required m order 
to control the haemorrhage An operation must be so conducted that 
these two dangers are reduced to a minimum but, at the same time, 
sufficient of the gland must be removed for this reason neither 
unilateral nor bilateral wedge resection should be performed Subtotal 
thyroidectomy must be the operation of choice, and each step must be 
slouh and gentlv earned out, the individual vessels being securely 
ligatured before they are divided and care being exercised never to 
compress the gland In certain cases ligature of vessels or X-rays 
may be of value, but uaually onlv as a preliminary to operation 
These methods will be considered later, for unless there be some definite 
contra-indication subtotal thyroidectomy is the operation of choice 
With careful preparation the patient can usually be so improved that 
the operation can in the great majority *of cases be performed without 
undue nsk 

Preparation for operation. — It was formerly my custom never to 
inform a. patient that au operation was about to be performed, but 
to day so many sufferers eagerly seek operation that this precaution is 
rarely necessary The patient is admitted to the home or hospital and 
kept m bed for a week on a plain, nutritious diet, with plenty of fluid 
but no tobacco or alcohol No treatment is given unless complications 
are present During this period of observation an estimate can be 
made of the amount of hy perthv roidism while the patient is at rest 
At the end of a week the administration of Lugol's iodine is commenced 
In mild cases 8 minims of the solution in one ounce of water is given 
three times a day, the dose being increased daily by 1 minim t d s At 
the end of a further week the symptoms will, as a rule, hav e so greatly 
improved that the operation can be safelv. performed During this 
week one pint of saline with one ounce of glucose is administered per 
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rectum ever} da} This is given three-quarters of an hour before tin 
expected time of operation In a nursing home, it is m} custom to 
give it at 8 15 a m m a hospital at 12 1 5 r m — the operation bung 
performed at 9 \ m or 1 p m rcspcctivclv If there be acute toxrcmia 
or severe diarrhoea and vomiting, the glucose saline maj be given 
intravenousi} In the stage of tigroid crisis Lahev advocates that a 
5 per cent solution of glucose be given continuous!} intravenousi} at 
the rate of 40-00 minims per minute, the Lugol s iodine being given 
with it in the proportion of 50 minims to 1,000 cc of fluid If there 
be marked cardiac changes, more prolonged medical treatment ma\ be 
required The routine use of such a course of medical treatment is 
essential It wall greatlv diminish the risk of operation, it wall decrease, 
if not abolish the necessit} for preliminar} ligature of v essels, and it 
will prevent the possibiht} of operating during an acute exacerbation 
of the disease 

Choice of anaesthetic. — It is generallv agreed that the cause of 
the high operative mortaht} in the past was chloroform, alone or in a 
mixture The question whether the operation should be earned out 
under a general or a local ana^thetic has giv en rise to much controv ersv 
Dunhill and Kocher strongly advocated local anaesthesia but the 
former now states that he has been using open ether with cquallv 
satisfactorv results Ma} o ad\ ocates ether unless heart kidnev , lung, 
or tracheal complications be present in which case he uses a local 
anaesthetic Cnle* administers open ether to avoid mental shock, 
and a local infiltration to block all paths of painful stimuli It has 
been m\ experience that mental anxiet} has a ver} serious effect on 
the result of the operation, and for this reason I have alwa}s used a 
general anaesthetic If it is given m the ordinary waj, even the 
passage to the theatre and the preliminaries to operation ma\ give 
nse to marked nervous symptoms To overcome this, the following 
is m} Toutine Three hours before operation 25 minims of Lugol s 
iodine is given and an hour before, a hvpodermic injection of 
$ grain of morphia and r J ff gram of atropine A quarter of an hour 
later the usual rectal saline injection is due, but on this da} it is 
replaced b> a mixture of olive oil and ether , the two drugs should be 
mixed in equal parts and gencrall} 6 oz of the mixture is sufficient, 
but for a big woman or for a male, 7 oz is necessarv This method 
which was introduced b} Gwathmcv.f gives a ver} satisfactory 
amesthesia In about tlurt} minutes the patient passes through a 
slightl} excitable stage and becomes unconscious She is then wheeled 
to the theatre, and ether administered on an open mask This must 
be given with caution, as absorption is still continuing from the rectum 
As a general rule about 1 oz is all that is required throughout the 
operation Since these patients arc ven susceptible, onl) the mini 
mum dose is given b} rectum, and hence it is nearl} always nccessar) 
to give a certain amount on the mask Of late \vc have replaced this 
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method by giving omnopon, ^ grain, and scopolamin, grain, in the 
ward and continuing the anresthesia with ga^-and- oxygen This is not 
only a much simpler method but the gas-and-o\y gen appears to be less 
toxic than the ether In the anaesthetic room the area of operation is 
infiltrated with 150-200 cc of a 0 25 per cent solution of novocam 
with adrenalin added in the proportion of 1 in 200,000 Tins 
diminishes the hemorrhage and probably prevents shock No 
sterilization of the skin is undertaken until the patient is on the 
operating-table A small sjmdbag having been placed under the 
shoulders, the skin is painted with iodine, and towels are stitched m 
position as m an operation for an adenoma {p 1755) 

Operathe technique. (3) Subtotal thyroidectomy — It is now uni- 
versally recognized that in order to bring about a cure of the disease 
the greater part of the gland must be removed In the earlier history 
of the operative treatment many surgeons removed too small a portion 
and the cure was either incomplete or a relapse occurred shortly 
afterwards, the remaining portion undergoing considerable hyper- 
trophy A small portion of the posterior surface of each lobe should 
alone be left, unless it be decided, in a severe case to perform the 
operation m several stages 

A wide collar incision is made reaching from J in external to the 
anterior border of the stemo-mastoid on the one side to a similar 
position on the other side The flaps of skin are dissected upward 
and downward, and all superficial vessels clamped and tied The 
stemo-mastoid muscles of each side are dissected from the underlying 
tissues and retracted During this stage the stemo mastoid branches 
of the superior thyroid arteries, wluch are often of considerable size 
will be ligatured and divided The anterior jugular veins are now 
seen as they he in the space of Bums , they are dissected free, and 
divided betw een ligatures (Fig 858 ) These veins show considerable 
variation but are usually two in number, with an intercommunicating 
branch The pretracheal muscles, stemo hyoid, stemo thyroid, and 
omo hyoid, covered by a layer of phtysma, are divided in one sheet 
as they cross the isthmus of the thyroid, and are carefully dissected 
upward and downward from the anterior aspect of the gland (Fig 
854 ) It is at this stage that the dissection must be carefully earned 
out, for the muscles he adjacent to the thm walled superficial veins of 
the thyroid, which are very easily punctured and then bleed very' 
freely At the upper pole of the lateral lobe of the gland one or more 
branches of the superior thyroid artery may perforate the fibres of the 
sterno thyroid muscle, and if so must be carefully’ freed The pre- 
tracheal muscles are pulled upward with a retractor and each lobe in 
turn is genth depressed downward with a gauze pad By this means 
the superior thyroid vessels are exposed and can be divided between 
ligatures The liga t ures, w hich arc of <ulk, a re passed abov e the level of 
the branch which runs transversely across the upper border of the 
isthmus, and both artery and vein are tied with the same ligature 
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Both middle and both inferior \cins are in the same waj dissected free 
and divided between ligatures The right stemo mastoid muscle and 
carotid sheath are now retracted outward and the right lobe of the 



F g 854 —Subtotal thyro dectomy pre tracheal muscles d v ded and reflected 
n one sheet vess*ls of ri*ht super or pole 1 gatured and d » ded 



F g 855 — Subtotal thyro dectomy Ligature of right inferior thyro d artery 

thjroid u> gently pulled inward Gentle dissection internal to the 
carotid sheath w ill expose the inferior thvroid artery as it lies on tho 
longus colh muscle (r ig 8 r >-> ) In tins position it forms a loop before 
it passes downward and inward to the tlnroid gland The loop he* 
well to the outer side of the recurrent laryngeal ncr\e which is not 
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seen Here it is ligatured but not divided The left inferior thyroid 
artery is treated in a similar w ly Both lateral lobes can now' be 
gently dislocated forward and their full extent determined 
Up to this point there has been, m spite of the great vascularity of 
these cases, practically no bleeding, for every \ essel has been ligatured 
before being divided The capsule of the gland is now incised on the 
posterior surface, and a small portion of the gland cut off and left 
behind as the lateral lobe is turned inward That is to say , the whole 
lobe is removed, except for a small portion, the size of a filbert nut, 
on the posterior surface When the isthmus is reached, the incision is 
deepened until the trachea is seen, and the separation is continued 
inward at this level (Fig 85G) It is remarkable how free is the 
haemorrhage from this cut posterior surface although the inferior 



thyroid artery has been ligatured The isthmus is now freed from the 
trachea and the left lobe 'treated in a similar way All bleeding points 
are carefully clamped and tied with fine mIK which grips the friable 
tissue well If possible the cut surface should not be oversewn but 
allowed to secrete freely into the wound (Tig 857 ) When the 
w ound is quite dry the sand bag is remov ed the pretracheal muscles 
are sutured with interrupted catgut, a small tube is placed down to 
the trachea and the skin and platysma are sutured with fine silk 
(Fig 858) 

2 Multiple stage operations — In advanced and neglected cases 
many surgeons advocate removal of the gland in several stages 
perhaps after a preliminary ligature of \ essels With the more general 
recognition of the value of surgery and the modem methods of 
preparation the necessity for this is becoming less frequent, but cases 
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" h !f h " ,sc U step the incision should 

be limited to one side of the neck the stemo mistoid of that side alone 
being retracted and onlj the pretracheal muscles of the one side bein" 



Fig 857 — Subtotal thyroidectomy portion of thyro d left after resection , in 
practice there would be rather less than is shown 



Fig 858 — Subtotal thyroidectomy muscles sutured , tube inserted. 

divided The vessels of one lobe alone are ligatured and divided and 
the greater part of this lobe and half or three-quarters of the isthmus 
are remov ed Careful medical after treatment is earned out and the 
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operation on the remaining portion is performed in about six weeks' 
time The drawbacks of this method are the length of time consumed 
and the slightly increased difficult} of the second operation owing to 
adhesions but in very se\erc cases a good result mav be obtained 
where a subtotal removal would ha\e been fatal 

(8) Preliminary ligature of arteries — This operation was originally 
advocated by Halsted* os a preliminary step m severe cases where 
partial thyroidectomy is likely to be associated with considerable 
danger In the more sev ere cases Halsted states that ligation of two 
three or even four arteries is never enough to cure but may lead to 
sufficient improvement to allow hemithyroidectomy with safety at a 
later date It must however be remembered as Kocher has pointed 
out that this operation is often followed by a reaction as severe as that 
after thyToidectomv Lahey f strongly supports its use as a pre- 
liminary measure in severe and neglected cases 

Either the inferior or the superior artery may be ligatured Halsted 
prefers the former because the cosmetic effect is better and the artery 
is generally the larger Mayo and Berry J prefer to tie the superior 
artery, as it is so much more accessible 

(rt) Ligature of the inferior thyroid artery -—A transverse incision 
II 2 in in length is made over the tendon of the omo hyoid muscle 
in the line of the Kocher collar incision The fibres of the stemo- 
mastoid muscle are separated m the line of the common carotid artery 
at the level of the omo hvoid tendon The thyTOid lobe is exposed 
behind the postenor fibres of the stemo thyroid muscle and drawn 
inward b\ a retractor designed for this purpose The common carotid 
artery is retracted outward and the la\ers of fascia covering the 
inferior thyroid artery are div ided at the lev d of the omo hyoid tendon 
The dissection is then carried out solely w ith tw o long delicate blunt 
dissectors A special aneurysm needle is used for carrying the fine 
silk ligature around the artery The wound is sutured without 
drainage 

(6) Ligature of the superior thyroid arlcr\ — An oblique incision is 
made crossing the upper pole of the lateral lobe of the thyroid It 
runs from the centre of the thyroid cartilage upward and outward 
for about an inch Hie fibres of the platysma muscle are divided in 
the line of the incision and beneath will be found the omohyoid 
muscle On the outer border of this muscle the upper pole of the 
lateral lobe w ill be seen w ith the v cssels attached to it It is usually 
advocated that the vessels be not isolated but be ligatured at masse 
The platysma may be sutured with a few catgut sutures and -the skin 
closed w ith silkw orm gut 

(4) Radiation — The value of treatment with X rays or radium has 
been much debated but my own experience lias been unsatisfactory 
It is true that naturally I am more likely to set. the failures than the 
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successes but the early cases which I ha\e transferred for such 
treatment have been benefited but little if at all Moreover several 
cases have come to me for surgical treatment after this method has 
been used and have shown severe bums and scarring vet} disfiguring 
telangiectases and in two cases localized epithehomata of the overling 
shm The supporters of this method would claim that such are only 
the results of very badly applied treatment but nevertheless they are 
dangers to be considered For these reasons I do not advocate either 
radium or X ra\ therapy 

After treatment —After any operation for this disease there is 
always some increase in the hyperthyroidism The temperature and 
pulse are both raised for two or three days This is the dangerous 
period and steps must be taken to reduce the toxsmia as far as 
possible The first essential is to maintain the drainage of the wound 
The patient should be nursed in the sitting position As long as the 
tube is m place any thyroid secretion which is pouring out from the 
cut surfaces can readily escape It should therefore never be 
removed until the temperature has been normal for at least twenty four 
hours If rectal ether has been given a rectal wash should be 
administered as soon as the patient is returned to bed In every case 
rectal injections of one pint of saline with one ounce of glucose should 
be repeated everv twelve hours for five or six days as they will do 
much to diminish the toxaemia If given with care they will always 
be retained and only m severe cases is it necessary to replace them 
with intravenous injections 

The patient must be kept as quiet as possible and free from any 
surrounding disturbance Hospital cases should always be screened 
off from the rest of the ward for the first two or three days Morphia 
may be freely given in the first few days the patient is often very 
restless and may require considerable doses to control her In such 
circumstances a hypodermic injection of | gram should be given and 
repeated in two hours if necessary In severe cases it is sometimes 
necessary to give as much as 2 grains m all in the first tw enty four 
hours and there should be no hesitation in proceeding to this dose if 
the restlessness is not controlled When there is marked postoperativ e 
hyperthyroidism it is customary to give Lugol s iodine m 15 mm doses 
four hourly although many claim that it is useless after the thyroid 
has been remov ed As soon as the temperature has fallen to normal 
and the patient is quieter and sleeping comfortably these methods 
may be gradually diminished and twenty four hours later the tube 
may be removed The patient throughout her stay m hospital 
should be kept free from excitement and given a meatless diet 
Stimulants including tea or coffee should be withheld and it is better 
to boil the drinking water The patient should not be allowed out of 
bed until at least three weeks after the operation 

With the more extensive resections performed to day the danger of 
postoperative tetany must always be kept in mind When the opera 
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tion is so planned that the posterior part of each lobe is left behind 
this danger is reduced to a minimum In my own series of 554 cases 
there have only been three with transient tetany, which soon yielded 
to medical treatment A.s has already been mentioned, the position 
and number of the parathyroids is subject to considerable variation, 
and therefore it is always possible that they may be injured . In some 
cases the characteristic symptoms of stiffness or contraction of the 
hands, feet, or limbs will commence within a few days of the operation , 
in others it may be delayed for se\ eral w ceks Richter and Zimmerman 
have shown that not uncommonly there may be no symptoms but 
there is latent tetany as shown by the presence of Trousseau's, 
Chvostek’s and Drb’s signs At' the earliest appearance of sucli 
signs the patient should be placed on a diet rich in calcium, given 
calcium lactate by mouth and parathyroid extract intramuscularly 

Results. — Tile value of surgical treatment in cases of hyperthyroid- 
ism is now universally acknowledged It has, however become 
widely recognized that to obtain a complete cure a much more 
extensive resection must be performed than w as at one time considered 
necessary With the more careful preparation and selection of the 
suitable time for operation, the mortality has been greatly reduced, so 
that m the usual type of case it is almost negligible The figures from 
the Mayo Clinic show a mortality' of under 1 per cent Lahey, in a 
series of 15,200 operations upon 13,000 cases, had a total mortality of 
0 85 per cent It must be understood, however, that such results are 
only obtained by a wide knowledge of the condition and by most 
meticulous care in every stage of the preparation and operative 
-treatment Advanced and serious cases are still seen in which the 
danger of operation is very much higher, and it is probable that the 
presence of a larger number of these cases accounts for the somewhat 
higher mortality in this country Joll states that in his series of 795 
cases the total mortality was 2 1 per cent In my own series of 654 
cases it was just over 4 per cent , but it is my custom to grant the help 
of operation in practical)! every case in spite of the seventy of the 
symptoms 

The late results of operation are very satisfactory, between 80 and 
90 per cent being converted from a condition of invalidism to healthy 
individuals able to earn their own living and lead useful and happy' 
lives It must be remembered, however, that considerable care is 
necessary in the after-treatment While in hospital or the nursing 
home these patients make \ ery rapid improvement, but there is often 
some relapse after they return to their ow n homes, and sev eral months' 
convalescence is often required before they are able to face the stress 
of ordinary life The length of convalescence depends upon the 
amount of damage that has been done by the hyj>erthyroidism , if 
the heart and kidney s> lnve been seriously affected before operation, 
the changes may be irremediable, so that the patient may remain a 
permanent invalid, but the progress of the disease will have been 
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deposits elsewhere The areas most subject to these deposits are the 
long bones In several such cases an amputation has been performed 
for what was regarded as a primary bone sarcoma, but pathological 
investigation has show n that the tumour w as a secondary carcinoma 
of the thyroid The primary focus in such cases is often of slow 
growth, as m a case reported by Sir Frederick Eve * where the patient 
remained w ell except for a progressive enlargement of the thyroid for 
three years after the amputation The secondary deposits in carcinoma 
of the thyroid are of interest in that they may function as thyroid 
tissue, and may prevent myxeedema after removal of the whole of the 
thyroid gland 

The prognosis with carcinoma of thyroid is always serious, but 
statistic^ show that it has been greatly improved within recent years 
by the careful use of operation and X-ray treatment In advanced 
cases operation may be unsuccessful m removing the whole of the 
disease and may soon be followed by wide dissemination, but even in 
such cases X ray treatment may be v ery helpful 

In deciding on operation, the following factors have to be considered 

(1) Dilated veins — A large number of greatly dilated veins over the 
surface of the tumour and in the surrounding areas, provided the patient 
is not suffering from hyperthyroidism or respiratory obstruction will 
be evidence of greatly increased vascularity and generally of extensive 
growth They are therefore a contra-indication to operative treatment 

(2) Wide tmoliemenl of muscles — If the surrounding muscles are 
widely involved, as shown by fixation of the growth and of the trachea, 
and by irregularity in the surface of the muscles, operative treatment 
is likely to be unsuccessful An operation may, however, give satis- 
factory results with a slowly-growing tumour, even when there is some 
involvement of the surrounding muscles In one of my cases it was 
necessary to remove a considerable amount of the pretracheal muscles, 
which were infiltrated, and yet no recurrence has followed after three 
years (8) Secondary deposits — With a primary carcinoma in any 
other portion of the body, perhaps with the exception of the kidneys 
and suprarenal gland, the presence of secondary deposits in remote 
areas is an absolute counter-indication to operative removal Tins, 
however, is not necessarily so with the thyroid A secondary' deposit 
in a bone is sometimes found w ith a very slow ly growing tumour in 
the thyroid gland, so that it may be possible, if there be only one such 
deposit, to remove it by amputation or local resection, and then to 
excise the primary focus Manifestly the prognosis w ill depend upon 
the condition of the thyroid gland If this has already become 
inoperable, no surgical treatment should be performed upon the 
secondary deposit except for palliative reasons, but if it be small and 
freely movable, its eradication may' be possible Neither is the 
presence of secondary' deposits m the surrounding lymphatic glands a 
clear indication against operative treatment A slowly-growing 
localized tumour an one lobe of the thyroid may be associated with 
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several enlarged mo\ able glands, which can be resected with a good 
chance of a cure. Trotter* reported a ca>e with multiple secondarv 
deposits in the glands w here the right half of the thyroid and the glands 
were removed and there was no recurrence after three and a half ) ears 
In one of my own cases the patient remained free of recurrence, after 
removal of a portion of the thyroid and involv ed glands, for four ) cars, 
and death did not occur until a further three \ ears after the appearance 
of secondary deposits (-1) Evidence of local pressure — Pressure on 
the trachea is in itself no contra-mdication to operation Ca^e> mav be 
observed w here a large adenoma has given rise to considerable pressure, 
and in one part, perhaps anteriorly, has undergone a slow ly-g rowing 
carcinomatous change The pressure is, however, due more to the 
adenomatous than to the carcinomatous clement, and removal nuv be 
followed by complete cure But if the local signs of malignancy are 
advanced, if there be a severe cough and expectoration of blood -stained 
sputum, it is probable that the trachea is being eroded rather than 
compressed by the growth, and no operation should be undertaken. 
While pressure on the recurrent laryngeal nerve is more likely with 
carcinoma, it ma> sometimes be seen with adenoma. Pressure on the 
surrounding vessels and on the cesophagus is more likely with a 
carcinoma than with a benign tumour, and therefore, if with such 
pressure there be a rapidly increasing growth which is involving the 
muscles an operation is contra-indicatcd 

It may be said, then (1) If the tumour be rapidl) growing, if it 
be of large size with much surrounding dilatation of vessels, if the 
muscles be w idely involved, and if there be cv ulence of invasion of the 
trachea, as shown by cough and blood-stamcd expectoration, no 
operation should be undertaken (2) If there be secondary deposits 
in a bone or in the glands, operation should only be undertaken if the 
tumour of the thyroid be relative!) small and slow lv growing (8) If 
the tumour be small and slowl) growing, and the local signs of 
mahgnanc) be not advanced, that is to say, if the muscles are only 
shghtl) involved and there be no evidence of involvement of the 
trachea, operation should be performed at the earliest opportunity, 
especially if these relatively slight changes are secondary to an 
adeuQtixa. of the thyroid 

Choice of operation. — If an adenoma localized to one lobe has 
undergone secondary carcinomatous changes, partial or hennthy* 
roidcctomv will be sufficient. Any of the surrounding muscles that 
may be adherent should be freely removed, and a good margin of the 
health) th)roid tissue taken away with the growth T-vtn if the 
evidence of malignancy be slight and localized — if, for instance, the 
pretracheal muscles are only involved in a small area anteriorly— no 
attempt must be made to dissect out the deeper part of the adtnonn. 
The whole of the lobe and a portion of the isthmus must be freely 
removed. If the thyroid contains several adenomatous masses, only 
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one of which is deirly carcinomatous, or if the neoplasm be not well 
defined and has manifestly not commenced in an adenoma, the whole 
thyroid should unhesitatingly be removed Such an operation is often 
condemned owing to the fact that the patient will develop post- 
operative myxredema But there can be no question whatever that 
the patient is far better off w ith myxoedema w hich can be completely 
controlled with small doses of thyroid extract than with a carcmo 
matous lesion which may rapidly become fatal 

Preparation for operation. — The preparation for operation will be 
simdar to that in adenoma (p 1755) If, as not uncommonh happens, 
the tumour be associated with hyperthyroidism it may be necessary 
to give a short course of preliminary treatment similar to that advo- 
cated in exophthalmic goitre The preparation of the patient on the 
table will be similar to that for exophthalmic goitre If there be 
hyperthyroidism, the anesthetic should be administered as for a case 
of exophthalmic goitre In other cases ether by the open method 
will be found satisfactory 

Operative technique.— A wide collar incision should be made 
and the shin flap reflected in the usual manner The anterior jugular 
veins are ligatured and divided, and if the stemo mastoids be 
ummohed they are widely retracted The pretracheal muscles must 
be carefully investigated if they be adherent to the thyroid the 
portion involved is freelv divided above and below this level so that 
the mv olv cd section is remov ed w ith the thyroid gland If the grow th 
be limited to one side of the gland, the vessels of that lobe are ligatured 
and div ided m order If it be more diffuse and it be decided to remove 
the whole gland, the vessels of the opposite lobe are treated in a similar 
manner The amount of gland to be resected is carefully separated 
and dissected off the trachea ff only one half be removed, the 
isthmus w ill be div ided some * or ] in bey ond the margin of the grow th 
The lymphatic nodes of the lower jugular group should be removed if 
they are at all enlarged and in all cases where the grow th has extended 
through the thyroid capsule Lahey advocates that the internal 
jugular vein should be ligatured and evcised The pretracheal muscles 
are, as far as possible, sutured together xuth catgut The cavity is 
drained by a small tube and the shin sutured m the usual manner 

X-ray treatment. — X rays are most helpful and, in many cases 
appear to be almost specific So beneficial are they that this form of 
treatment may in the future replace surgery In the present state of 
our knowledge, however, it should be reserved for advanced cases 
where operation is unsuitable and for recurrence after operation It 
is also a valuable adjunct where an extensive operation has been 
undertaken and there is some doubt if the whole of the disease has 
been removed In inoperable cases it should always be presen bed, 
for the primary growth will in most cases rapidly’ disappear and, 
although secondary deposits will generally occur eLewhere in the body 
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after se\ eral months the patient will be entirely reliev ed of the painful 
and distressing effects of the local growth In my own experience 
X ray treatment has been of much greater value than radium 

Results Few statistics of the results of these operations have 
been published but all are agreed that the prognosis is much better 
v\ ith cases of malignant adenomata and papillary carcinoma m fact 
Lahej * states that these are the only types which in his experience 
hav e been cured by surgery but fortunately the} are the most common 
Of 49 cases of malignant adenomata 26 u ere ahv e and apparently free 
for 3 to 17 years after operation At the end of 3 years 43 per cent 
w ere ahv e and at the end of 5 j ears 35 per cent Of 1 4 cases of papilla rv 
carcinoma 64 per cent were alive from 3 to 13 }ears after operation 
On the other hand Haasf states that true cancer of the thyroid can 
be cured and that he had reported 11 cases free from recurrence after 
more than six years but he does not think that any cases of malignant 
adenomata can really be cured These conflicting opinions are 
probably due to different interpretations of the pathological picture 
and since the different varieties can only be diagnosed after micro- 
scopical examination it is better to consider all types together In my 
own senes of 33 cases treatment was possible in 32 with the following 
results There were twelve cases treated by operation only Of these 
four died within a vear three have been lost sight of and five are alive 
and well one for two years one for four years one for five \ears and 
tw o for sev en y ears after operation Eight cases hav e been treated by 
X ray s for recurrence after operation of thesefiv e died three one v ear 
one two years and one seven years after treatment Three are alive 
and well one three years one five years and one eleven years after 
treatment Nine cases have been treated by X ray's only Seven 
died within a year Two are alive and well one two years and one 
three years after treatment Three cases were treated by palliative 
measures only all died w ithin a y ear 

GRAFTING FOR HYPOTHYROIDISM 

Indications for operation —In England only sporadic cretinism is 
seen In such cases there is no family history the cretinism is 
generally severe and the thyroid is usually atrophic In endemic 
countries there is often a family history of goitre there are milder 
cases and the condition is frequerttlv associated with a goitre Both 
groups of cases are greatly improved by medical treatment In a 
few cases the thyToid gland may to a certain extent regain its function 
and the same is true with idiopathic myx oedema For this reason 
medical treatment should be continued for a long period An 
operation may be required to rehev e pressure symptoms when a goitre 
is present but should not be performed to relieve the cretinism 

Sometimes the whole thvroid has been removed for carcinoma or 
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occasional!) an aberrant thyroid has been mistaken for a tumour 
Stress must here be laid upon the fact that no cyst or tumour in the line 
of the thy ro glossal duct should ever be operated upon until it is certain 
that there is a normal portion of thyroid present These patients will 
have to be supplied with thyroid secretion throughout the whole of 
their lives, and since even the administration of small tablets of 
thyroid extract becomes irksome, attempts have been made to graft a 
portion of growing thyroid How far this may be expected to be 
successful is still uncertain, for it is a curious fact that, although 
experimentally' tissue may r be made to grow in homogeneous plasma 
outside the body, the most successful operations within the body' have 
been those where autogenous grafts of bone, fascia, or other tissues 
have been used Since in these cases of cretinism there is no thy roid 
tissue to take from the patient s own body the outlook is less 
satisfactory , but as the operation is not dangerous to the patient and 
its value is still uncertain, it must be regarded as justifiable in the 
conditions mentioned 

Operative technique. — It is preferable that the two patients be 
operated upon by separate surgeons working in the same theatre 
The graft should always be taken from a thyrotd which is as healthy as 
possible, as it is still somewhat uncertain whether the secretion of a 
pathological gland is normal A patient should be selected who has 
an adenoma of the thyToid, for when the adenoma is shelled out a 
small portion of the surrounding normal tissue may be excised for the 
purposes of grafting It has been thought that the unsuccessful results 
which so often follow depend on the fact that the graft docs not become 
vascularized rapidly , and great stress has been laid upon the position 
in which it is placed It is believed that the more vascular the bed, 
the more likely it is to grow Btrcher* transplanted portions into the 
cervical Subcutaneous tissue Payr successfully' grafted a portion 
into the spleen, while Kocher ad\ ocated that the graft should be placed 
in the cancellous medulla at the ends of the long bones Other sites 
that have been chosen are the extrapentoneal area, the penrenal tissue, 
or close to the internal mammary artery Whatev er be the site chosen, 
it should be laid bare in the early stage of the operation on the donor, 
and all ft'emorrhage carefully controlled by pressure before the graft is 
inserted If there be a large amount of blood around the graft, it is 
almost certain to be destroy ed It is important that before it is placed 
in situ it be cut into small portions, for the central areas of large pieces 
of tissue growing in plasma outside the body always die The bed 
should be carefully closed, and the wound sutured without drainage 

Results. — Most of the published results have been unsatisfactory 
Voronofft has claimed successful results lasting for twenty v ears He 
uses either the thy rozd of the patient's mother or that of apes, and lays 
stress on the importance of inserting the graft in the normal site of the 
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MoS l obs ! rvers ha ' e however failed entireh to obtain 
benefit b\ grafting from a different species In nearly all the other 
operations reported the results have been satisfacton for a time but 
later have prov ed inefficient The benefits seem to be due to ab orption 
of the thvroid secretion from the graft and cease as soon as this 
secretion is absorbed The operation is therefore still m the 
experimental stage 


OPERATIONS ON THE PARATHYROID GLANDS 

Hyperparathyroidism — An adenoma or possibly a simple hyper 
trophy of one or more of the parathyroid glands ma\ give rise to 
increased calcium metabolism as shown b\ a nse in the serum calcium 
and in the output of calcium in the unne and faeces Clinically this is 
shown by a generalized osteitis fibrosa the bones becoming decalcified 
bent and easilv fractured and dev eloping trabeculated cv st like areas 
At the same time the increased secretion of calcium may lead to the 
formation of renal calculi A full account of these changes has been 
given by Hunter \ In such cases the tumour of the parathyroid ought 
to be removed 

The thy roid gland must be fully expo ed by a collar incision and free 
division of the pretracheal muscles A most thorough and careful 
search must then be made for the parathy roid tumour This may be 
found in one of the normal parathyroid positions In my own senes 
of 14 cases one of the inferior bodies was usuallv affected onlv one 
tumour arising from a superior body but Sir T Dunhill states tint in 
his senes the supenor body was most frequently affected Tumours 
mav however be found in unusual situations which are probably due 
to abnormalities in dev elopment Thus thev may be found in dose 
relationship with the pericardium as in a case reported by Gordon 
Tavlor which necessitated splitting the sternum and exploring the 
mediastinum It is also possible for such a tumour to develop in the 
substance of the thvroid gland The important relationship to the 
thvroid fascia has been described in the anatomical section {p 1747) 
If m front of this fascia thfe tumour may as it enlarges pass downwards 
behind the sternum into the supenor mediastinum If however it 
lies behind the fascia it will pass down as it enlarges behind the 
cesophagus and come to lie m the concavntv of the cun e of the upper 
dorsal vertebra 

After complete exposure of the thyTOid gland a methodical search 
should be made m all the possible positions of such a tumour (Tig 
8o9 ) Each lobe being turned inward the sites of the superior bodies 
are easily examined The lower poles are then turned inward and 
upward and the normal sites of the inferior bodies explored If no 
tumour is found a finger may be in erted dow n behind the sternum on 
each side as for the examination of a retrosternal goitre If no tumour 
still be found the right lobe should be turned inward and the thy roid 
fascia divided abov e the inferior tliVTOid artery (Tig 860 ) A linger 
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can now be inserted down on to the longu« colli muscle and along into 
the thorax B) this means a tumour ma\ be felt m the concavitv of 
the dorsal vertebra behind the oesophagus In three of m\ casts 
the tumour occupied this position behind the fascia In one the 
tumour, which was as large as a plum was entirely in the concavity of 
a dorsal vertebra but was easily freed with the finger and dislocated up 
into the neclv All such tumours are easil\ freed and can be removed 
after ligature of their pedicles Care should be taken not to injure 
the normal parathyroids as this will increase the risk of post operative 
tetany If no tumour be found in one of these positions and one be 
felt within one lobe of the thvroid this should be removed but it 




Fig 860 — Incision in thyroid fascia to 
expose a tumour of a deeply situated 
inferior parathyroid (In this diagram 
the inferior thyroid wrongly seems to 
arise from the common carotid artery, 
which should be shown in front of the 
fascia ) 


usual!) pro\es to be onlv an adenoma of the thvroid gland The 
sternum should onl> be split if no tumour be found in the above sites 
but there is positive evidence from the blood and urine examinations 
that a tumour is present When the tumour has been remo\cd a 
small drainage tube should be inserted the muscles sutured and the 
wound closed 

After operation a temporar) tetan) ma\ occur, but it is usually 
easil) controlled b\ the administration of calcium and parathormone 

II) poparathyroidism. — In certain cases an operation on the th)roid 
gland ma\ be followed b> tetan), indicating that the parath) roid 
secretion has been reduced or eliminated The modern methods of 
operating are special!) devised so as to subject tlie^e ghnd> to as little 
danger as possible, and thus, as a rule, onlv one paratlw rend at most is 
injured and the tetan) is therefore onlj temporar) It can then be 
cured by the administration of calcium and parathormone In 
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permanent cases, where probably all the parath} roid tissue has been 
removed, the s\ mptoms maj often be controlled b} similar measures, 
but the) have to be permanentlj emploved, a method of treatment 
which is somewhat uncertain and is always irksome to the patient 
Therefore attempts have been made to produce a permanent cure b\ 
parath} roid transplantation The difficulties here are similar to those 
encountered with the thyroid gland In the majontj of reported 
cases the transplant has died and on!} temporar) relief has been 
obtained The chief cause of failure appears to be due to the fact 
that a homogeneous transplant has to be used, and thus, if a parathyroid 
be recognized on the removed thjroid, it ought to be immediate!} 
transplanted into the stemo-mastoid muscle (autogenous graft) A 
few cases of doubtful!} successful homogeneous grafting have been 
reported, the gland in these cases hav mg been grafted into the rectus 
abdominis muscle A full account of the reported cases and of the 
difficulties is giv en b> Cattell * 
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CHAPTER XXXIX 

SURGERY OF THE SYMPATHETIC 
NERVOUS SYSTEM 

By GEOFFREY JEFFERSON, C.B.E. 

Introductory — Scarcely less important than the discovery of the 
motor area has been the accumulation during recent j ears of knowledge 
of the central hypothalamic nuclei which control autonomic action 
centres which are in part under ner\ ous in large part under hormonal 
and biochemical influence Centres for the control of bod}’ tempera- 
ture, sweating, vaso motor tone and blood pressure cardiac rate, 
respiration, gastnc motility and secretion and bladder tonus have 
been in some degree delineated From them pathways descend 
through the brain stem to the lateral cell columns m the spinal cord 
to emerge as pre ganglionic fibres bv the white rami and to proceed 
to their destinations m the limbs adrenals, lner, intestines, peluc 
viscera and so forth The system is intimately bound up with, and 
is \ery sensitive to, hormonal influences It acts conservatively 
often defensively diffusel} , it adjusts the organism to the difficult 
problems which it must solve m order to survive It has none of the 
superbl} local and precise action that characterizes the central nervous 
system proper Yet it is, m a different way , highlj integrated The 
surger} of the sympathetic nervous svstem is concerned onl} with the 
peripheral divisions, and its results are frequently conditioned for 
good or ill by the non nervous factors which are ordinarily the sy stem’s 
most potent motivators The effects of these moderating influences 
w ill be described here and there in the following pages, in which the 
more standardized of the possible interventions on /the sympathetic 
nervous system are set forth 

SURGERY Or RAYNAUD'S PHENOMENON AND 
VASO-SPASTIG CONDITIONS 

The large number Of sympathetic denervations earned out in the 
earlv years after the publication of the work of Hunter and Royle 
on muscle hyper tonus led to the discoveiy of certain facts of greater 
usefulness and practicability It was noted that, although spasticity' 
was usually not lessened, the limbs operated upon were warmer and 
pinker than had been their wont and, further, that this increase in 
temperature was sustained It was but a short step to apply this 
operation directly to the treatment of vaso spasm, and it may be said 
that sy mpathectomy finds here its greatest field of usefulness It is, 
however, essential to select cases with caution if good results are to be 
obtained, and careful observations are required to rule out those m 
v 1789 
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which the anemia is due to vascular obstruction Onh thus can ca^cs 
be correctly graded and selected In the absence of wise selection 
the operation ma> fail because a patient s arteries are incapable of 
dilatation 

Innervation of the blood-vessels — It was once believed that the 
vasomotor nerves ran from the pen aortic plexus to the vessels of 
the limbs in a continuous sheet without further reinforcement The 
work of Todd, of Kramer and Todd (191C), and of Potts (1910) (inspired 
b> Todd) indicated that onl} the most proximal portions of the great 
vessels of the limbs receive their innervation in this waj , and that the 
greater part is carried to the artenes by the peripheral nen es at mam 
points along the length of the vessels This conception has been 
proved to be well founded by the later observations of Kuntz and 
Lev} of Blair Duff and Bingham, and more particularly of Woollard 
the subject has been admirably reviewed by White and Smithwich 
(1941) The reinforcing strands, derived from the non medullated 
fibres which have long been recognized in the peripheral nerves, suppl} 
the chief vaso constrictor control to the artenes arterioles, sweat- 
glands and hairs The fibres are given off from the main nerve trunks 
at vanous levels as far as the extremity of the limb, but seem to come 
off at certain elective points The femoral artery receives branches 
from the antenor crural, lower down from the obturator, m the upper 
part of the popliteal space from the sciatic the pos tenor tibial arterj 
obtains a rich suppl} , according to Potts, from the tibial ner\ e, and 
so the sympathetic twigs come senatim down to the digital vessels 
themselves We know that these fibres from the penpheral nerves 
are largely if not entirely, constrictor, because complete section of the 
peripheral nerve or ph} siological nerve trunk block high in the limb 
causes dilatation of the vessels and absence of sweating in an area 
corresponding roughly with the resulting anesthesia (Lewis) The 
s} mpathetic fibres form a continuous plexus in the muscular coat of the 
artenes and artenoles reinforced but not interrupted bj the penpheral 
fibres joining the perivascular sheath It is clear that removal of a 
segment of sheath at the root of a limb can onl} interfere with the 
vaso motor outflow for a ver} limited distance, and cannot interrupt 
the efferent impulses which enter the arter} at a lower level and con 
stitute its chief .mppl} It is true that penartenal neurectom} has at 
times brought about a satisfactor} result But it has been established 
that the vaso dilatation induced b} penartenal stnpping reaches a 
maximum in four da} s, after which there is a gradual decline to the 
pre existing level, until at the end of five weeks, at most, no increase tn 
the blood flow to the limb can be detected (Lambert Rogers 
I<oba}ashi) 

This means that the operation could benefit onl} rapidl} curable 
lesions, and it has almost gone out of use At the present dav 
penartenal s} mpathectomy can be recommended onl} in one place 
for the denervation of the carotid sinus. The operation is then 
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performed not to cause vaso dilatation but to cure the " carotid smih 
svndrome" which consists m syncopal or pseudo epileptic attacks 
when pressure is made on the sinus as by turning the head or the pressure 
of a collar The operation needs, no speciat description for the steps 
are identical with those in preparation of the carotid bifurcation for 
ligature with only this addition, that the adv entitia ts carefully cleaned 
of nerve strands for 2 cm above and below and that the tissue is 
removed The injection of novocain into the adventitial coat helps 
to make the tissue more apparent by lifting it up and has the further 
advantage of preventing reflex syncope whilst the sinus dissection is 
m progress 

Physiology of vaso-constriction. — The four limbs comprise 05 per 
cent of the body surface and by regulation of their vessels the greater 
part of heat storage and loss is effected As has been said, the impulses 
pass from the hypothalamus to cells in the intermedio lateral column 
of the grey matter oi the spinal cord, and run by pre ganglionic white 
rami from the anterior roots to the paravertebral chains of ganglia 
From these ganglia fibres pass to the limb and visceral vascular trees 
either (a) as direct post ganglionic fibres or (6) by joining the main 
peripheral nerve-trunks or their plexuses as gray rami and being 
earned in them towards the periphery There is evidence that vaso 
dilators also exist, with cell stations in the posterior spinal root ganglia 
Thence they run as fine non medullated fibres in the posterior roots to 
join the peripheral nerves Stimulation of the distal end of a cut 
posterior root causes an area of flushing of the skm in the segment 
proper to it a fact used by Toerster in identifying spinal roots at 
operation The activities of the vaso dilators are much less obvious 
than those of the vaso constnctQn, Vaso constriction like all 
sympathetic activities occurs as a diffuse action and can be produced 
by manv chemical and hormonal agents as well as by the natural 
stimulations of cold fear and emotion — in the last to be sure, the 
liberation of adrenalin plays the most important part 

Indications for operation. — Sympathectomv should naturalh 
prove most beneficial in cases where spasm of otherwise normal 
vessels is the essential feature This condition is pre eminently realired 
in early' Ravnaud s disease (or *' Raynaud s phenomenon, to use the 
term coming into use) In later stages fibrotic changes occur in the 
vessels and m the soft tissues, leading to sclerodermia ulceration and 
local gangrene , when these alterations have occurred operation, 
though not to be prohibited completely, cannot be expected to give 
great or lasting relief When sclerodermatous changes are advanced, 
a cervical sympathectomv, which stops sweat secretion as well as 
vaso constnction, mav be disadvantageous because the hands lack 
moisture But in early cases of Ray naui! s phenomenon the lack of 
sweat secretion is no drawback and particularly in its newer forms, 
sympathectomy is a thoroughly worth while procedure It i> not yet 
known how early in Raynaud's disease anatomical alterations take 
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place m the ’vessel* Lewis on the ground of most painstaking 
studies thmks that the} must take place very soon especially m the 
upper limb for he finds that the vessels usually behave abnormally 
even after sy mpathectom} This has led him to challenge the view 
that the Raynaud phenomenon is essentiall} a nervous disease as its 
discoverer and hxs followers contended Lewis hold* that the vaso 
spastic attacks are caused b} minute intramural changes in the 
smallest arteries and that the spasm is due to diseased walls rather 
than to the outflow of nervous influences Against this view n, the 
fact that emotion can often precipitate attacks while increased 
sweating ver} commonly accompanies the vasospasm both the*c 
facts favour the theory of central s}mpathetic discharge Sympa 
thectomy which cuts constrictor fibres cures a number and benefits 
the majont} of these patients The causes of failure or of recurrence 
will be discussed later (p 1805) changes m the structure of the vessel 
walls must be considered in evaluating failure 

Chromic Arterial Obstruction and Spasm 

Sympathetic denerv ation finds a more limited field of usefulness in 
certain cases of chronic artenal obstruction notably thrombo-anguti* 
obliterans (Buerger s disease) The hopes that this disease might be 
arrested b} an earl} sy mpathectom} ha\ e not been completel} fulfilled 
though some surgeons have published ver} encouraging figures 
Sympathectomy has no effect on the disease process it*ctf it causes 
dilatation of all available permeable vessel* thus helping the collateral 
circulation and putting off the da} when amputation mi} be necessary 
The affection is not uncommon m voung adults and mav be mistaken 
for Ra} naud s disease The latter is almost confined to females while 
thrombo angiitis though it attacks both sexes is seen predominantly 
m males The patholog} of the condition is b} no means full} known 
Small areas of intimal inflammation arise leading to local thrombosis 
and final organization of the clot which maj or may not be canalized 
The chief clinical features are —Repetition of these events the 
chance as to whether large or small vessels arc affected a variable 
Uequenc> tne degree o\ csnaivzaVitm viYir/wiTig a. VuS'iCictAYn Yxtfc t/i 
ending m a grosjl} impaired acral circulation These variations 
account for the differences presented b\ individual cases The lower 
extremities are first affected but similar changes ma} later on overtake 
the upper limbs In general the disease progresses and some 2o per 
cent of the untreated cases come to amputation some while still und r 
80 }ears of age others not until a decade or so later A similar 
affection of the coronar} vessels tends to shorten the lives of these 
sufferers and to add to the risks of operation in later life cerebral or 
mesenteric thrombosis ma} be a cause of death At operation on the 
s} mpathetic ganglia in this condition as in Ru}nauds di<*nse a 
considerable degree of inflammatorv change has often been noticed in 
the retroperitoneal tissues and in the posterior mediastinum \ ana 
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turns in the thickness of the sy mpathctic chains, abnormal swelling of 
these chains, and vacuolization of the ganglion cells have been found 
on histological study But Craig and Kernohan, in a stud\ of material 
from 209 cases at the Mayo Clinic, find that these changes are not 
sufficiently constant to allow the firm conclusion that the cell alterations 
are primary, and vascular spasm and occlusion secondary Changes 
of a similar kind may often be observed m specimens from control 
material 

Ganghonectomy retards the date of high amputation The most 
hopeful figures are those of Brown, Craig, and Kernohan, who found 
that only 5, instead of 25, per cent of cases required amputation 
during the period over which thev had been studied Learmonth 
has classified the clinical types as follows 

(1) An early group, usually (and wrongly) labelled Ravnaud's 
disease in the male 

(2) A group in which the disease is very slovvlv progressive, so 
slowly that it mav appear to reach a stationary condition 

, (8) A group in which progress is episodic, corresponding to 

clearly recognizable attacks of thrombosis 

(4) A group m which the disease passes rapidly to massive 
gangrene 

Indications for operation —The indication for sympathectomy is 
clear if the vascular occlusion ia only partial and if a sufficient collateral 
vascular stream can be released to flood the periphery once more 
But if not only the mam vessels but the subsidiary' ones are blocked 
b\ post-thrombotic fibrosis, nothing can be hoped for from sympa- 
thectomy The surgeon will often be asked to see cases so bad that 
they r are fit only for amputation , to perform sympathectomy on such 
cases can only bring the operation into disrepute 

The singular suitability of Ray naud s disease and thrombo angiitis 
obliterans above all others lies in the fact that in the one there are no 
important changes m the vessel wall in the early stages, and that in 
the other the changes are patchy Thrombo angntic cases should be 
operated upon as early as possible after the establishment of the 
disease, awd ’A may be doubted whether the pahvatvve measures 
(acety lcholine, protein shock, postural 'manoeuvres, radiant heat) 
winch sometimes succeed in tiding a patient over an individual attack 
of thrombo-angutis, are not actuallv a disservice since thev are so often 
the means of postponing a useful operation 
There are few indications for operation in vascular diseases other 
than these Rarely a case of endarteritis obliterans (when not diabetic) 
may prove on study to be suitable Frank arte no-sclerosis with 
failing circulation, with or without calcification m the vessel walls, is 
not likely to be relieved by sympathectomy, however greatly the 
surgeon may’ wish to avoid an amputation But in all type* of 
incomplete artenal obstruction careful study will sometimes reveal a 
suitable case 
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Tests for vascular occlusion and vaso-motor release— Tin. mi a ton 
know s well tint the subjects of Ray mud s dwease will be >-o much 
improved b\ operation tint no sjiccial pre-operative study is required 
pros ided always that the case is not of such long standing that scltroMs 
has supervened None the less the Raynaud cases furnish excellent 
material for observation and no one entering his novitiate in this 
work should neglect them however certain lie maj be m his own mind 
of the expectations of the case Conversely he will know well that n 
man of fifty with a thirtv year history of thrombo-angutis obliterans 
for which several amputations have already been undergone will hue 
acquired vessels of such a nature that no nervous release can benefit 
them Between these extremes are many patients who are aware that 
the failing circulation of their feet or legs or hands bids fair to cut 
short their working days Correct selection on which alone depends 
success or disappointment can onh be achiev ed bv the application of 
discriminatory tests 

Angiography bv the injection of sodium iodide or thorotrast is not 
of much service For what the surgeon wants to know is not whether 
the width of the branches of the arterial tree is greatly diminished but 
whether the narrowing already known on clinical grounds to be present 
is capable of relaxation and whether unaffected vessels can be dilated 
Novocain produces physiological paralysis of sympathetic fibres 
durable enough for accurate observations on the effect of throwing 
these nerves out of action (These and other tests wall be described 
on p 1795 ) The general clinical examination informs the surgeon of 
pulsation at the wrist and ankle the most favourable cases being those 
m which the beat of the larger vessels is still distinctly palpable even 
though it mav be reduced The Pachon oscillometer records pulsations 
not recognizable on palpation Examination of the limbs by \ riv» 
may demonstrate calcification in the arteries a most unfavourable 
finding for the surgeon who gamers his chief material in this tvpe of 
case and m those with pulses absent high in the limb wall have dis 
heartening experiences to balance his rare success The best that he 
mav discover is that although he fails to improve the peripheral 
circulation in some cases there is a lessening of the pain which is so 
common and so distressing a feature Pre-operative tests with 
paravertebral block will help to select the individuals who may be m 
this respect reliev cd 

Investigation for suspected vascular occlusion — Under this heading 
come those general clinical observations which the well trained surgeon 
must ne'er omit These include general inspection of the limb and 
notes on the colour of the feet and hands evidence of old or present 
ulcerations and local gangrenes pulsations over the arterial tree and 
any absence of pulsation and the effects of exercise which generally 
increases pam The effects of heat may be tned but surface appear 
ances are deceptive because flushing is due to local arteriolar and 
capillary relaxation and gives no useful evidence of the state of the 
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deep vessels at any point According to Lewis, colour is due to the 
state of the skin capillaries, pink if relaxed blue when the speed of 
flow is retarded , skin temperature, on the other li tnd, is determined 
by the relaxation or otherwise of the arterioles Elevation of the limb 
gives useful information, for, while the normal limb retains its colour 
when elevated 180°, cadaveric pallor appears at 115° or thereabouts in 
patients with vascular obstruction On the other hand a case in 
which there is failure of the colour to return when the limb is lowered 
by successive stages to 70° has a badly compromised circulation 
{Buerger) 

These tests give information on the quality and quantity of the 
circulation m the limb If no pulse can be felt at the ankle for 
instance, the oscillometer maj show that a fair volume of blood is still 
passing, while the results of the postural test*; maj indicate at what 
level the circulation is failing 

Special tests for vascular occlusion. — Sympathetic block by local 
anaesthesia — It has long been known that accidental division of the 
mam nerve-trunks produce^ sympathetic paralysis os well as the more 
obvious sensory and motor palsies Lewis in 1929 was the first to 
study peripheral vascular release by inducing physiological paralysis 
by novocaming nerve trunks On injecting the ulnar nerve behind 
the elbow with 2 per cent novocain in a patient with Ray naud s 
disease, he found that in. a few minutes the ulnar border of the hand 
and the little finger became bnght pink and the surface temperature 
rose very greatly This observation is one of fundamental interest 
and importance, for it proves the tightness of anatomical teaching that 
the vaso constrictor fibres run bound up in the peripheral nerve- 
trunks, leaving them at intervals to reach the arteries as they course 
down the limbs At the same time the reason for the comparative 
failure of pen arterial sy mpathectomy at the root of a limb becomes 
apparent, because a large number of important v aso motor fibres 
not vet having reached the artery at so high a level as the point of 
denudation, must escape severance J C White (1934) pom ted out 
that it may be necessary' to anesthetize both the ulnar and median 
nerve at the elbow or wrist to obtain full relaxation m the little 
finger Peripheral nerve blocks of this kind, either for the hand or 
foot, are good methods of testing vaso dilatation Wider areas are 
affected by either spinal or paravertebral amesthesia With both of 
these manoeuvres, normal persons show a profound sy m pathetic release 
with consequent rise in peripheral limb temperature, provided that a 
sufficiently wade area is brought under Control When, in circulatory 
deficiency (from whatever cause), a considerable elevation above that 
previously existing results from the application of these test-conditions, 
and more especially when the released vessels cause the shin tempera- 
ture to approximate to normal, absolutely certain benefit can be 
predicted as the result of operation Splanchnic block is free from the 
fallacy of falls in temperature due to fall in blood pressure, and has the 
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added advantage that the effect of s} mpathetic inhibition on pun ma\ 
be unequivocally studied Paravertebral block is also a good method 
by which circulator} releases in the upper limb maj be observed But 
its relative difficult} is against its becoming a widel} popular procedure 
None the less there are certain problems which can be attacked onlv bv 
its use J 

Spinal anesthesia (White, 1930, Morton anfl Scott, 1930) — With 
spinal anaesthesia reaching the level of the xiphoid process (and, 
indeed, with general anesthesia) the vaso motor supply to the lower 
limbs is temporanl} cut off so that the vasomotor index can be 
studied Valuable use therefore can be made of spinal anasthesia m 
investigating circulator} troubles in the feet It has tins advantage 
over all other test methods that, if satisfactor} thermal changes are 
observed, an operation for sympathectomy can be proceeded with at 
once If readings are obtained which are at variance with the esti- 
mated probabilities (such as a fall of temperature when a rise was 
expected), the surgeon will use an alternative method as a control 

The feet should be exposed at room temperature — a hot operating 
theatre is unsuitable — for twenty minutes before the first readings, at 
selected and marked points below the ankle The spinal anaesthetic 
is then given and readings repeated at five minute intervals The 
temperature of the sole is ordinanl} greater than that of the under 
surface of the great toe b} 3° to 8° C Morton and Scott found the 
average of 22 normal cases to be 24 7°±3° C for the toes and 
30 25°i8°C for the soles After spinal anesthesia the temperature 
rises to much the same lev el at all points — 34 2° ±2° C and 34 5” ±1 5° C 
respectivelv These readings represent the maximum v aso dilator lev el 
for normal feet In Raynaud s disease some such figure will be 
observed, though the initial temperatures may be lower, making the 
effects of vaso-motor release even more staking (Tig 801 ) In patients 
with vascular obstruction, equall} low readings will be obtained, and 
such rise as does occur will depend on the amount of vaso-spasm 
present If there is little or no rise, or even a fall, the condition is one 
of pure vascular occlusion, but if there is a rise of 5° or G° C the occlu 
sion is evidentl} accompanied by considerable spasm The probable 
benefit to be obtained b> operation depends not only on how great 
the elevation of temperature is, but on how nearl} it approaches the 
normal limits Tor example, a rise from 21° to 26° C is less promising 
than a rise from 28° to 33° C , whilst a rise of 2° C only, unless it was 
at the top end of the scale, would be but a poor inducement to operation 

Paravertebral novocain block (J C White, 1930) Tlus method 
relies on the ph} siological paral}sis of the s>mpathetic fibres outside 
the spinal canal before the} have entered the peripheral nerves 
Langley (1892) showed that the s> mpathetic fibres destined for the 
upper limb leave the 2nd to the 10th thoracic segments of the spinal 
cord, and ascend the thoracic S} mpathetic trunk, whence the} arc 
distributed to the brachial plexus These s} mpathetic fibres could 
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be attacked either by direct blocking of the brachial plexus or better 
b\ parax ertebral block ( J C White) 

Labels technique — For the upper limb wheals are raided 4 cm 
literal to the tips- of the spinous processes of the seventh cerx ical and 
first and second thoracic x ertebne A fine needle 10 cm long is 
inserted successix ely through each wheal perpendicularly to the skin 
to mike contact with the neck of the nb which is usually the one 
below The needle is passed under the nb and inclined inwards at an 
ingle of 25° towards the midline It should reach the side of the 
\ ertebra after a course of 2 and not more thin 3 cm deep to the nb 



Fig 86i —Median nerve injury Procaine block of right stellate ganglion produced 
Homer £ syndrome and vaso-d latation with temperature rise in JitUe finger Left hand 
temperature (L.F 5 and 2) followed chill ng of feet and fall in room temperature 
Numbers and letters refer to digits 
(Test b} Dr J Dnapc f 

5 c c of 1 per cent noxocain is injected slowly at each point Reflex 
coughing indicates puncture of the pleura but no harm should come 
of this if the needle is withdrawn and replaced With a successful 
injection xaso-spasm disappears there is relief from pain and sup 
presaion of sweating Indeed the patient max at once comment on 
the relief of discomfort without any analgesia being observable in the 
limb Tor the lower limb splanchnic block is used 

The sx mpathetic fibres for the x essels of the leg leax e the spinal cord 
from the loxxer thoracic segments (perhaps as lugli as the eighth) and 
from lumbar segments one and two descending in the lumbar chain to 
the lumbar and sacral ganglia and thence to the peripheral nerve 
plexuses The patient lies xuth the side to be injected uppermost and 
the back flexed To induce paravertebral block a long needle (12 cm ) 
is inserted 8 cm from the midlme and passed forwards and inwards 
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at an angle of 20° to the Side of each lumbar \ertebn (Labat) The 
needle is then withdrawn somewhat and the angle altered so that the 
point just misses the \ertebral bodv but reaches its edge antenorh 
Ten cc of 1 per cent no'ocain is injected after tnal aspiration Ins 
pro\ ed that the needle is not m a vein The injection is best made at 
the sides of three \ ertebne in senes Vaso motor parali si* of the lower 
limb follows a well placed injection Temperature measurement* are 
made with a thermocouple 

Chemical tests — The onh chemical test, apart from alcohol— a 
well known powerful \aso~dilator which m three-ounce do*t* of 
whiakj , ma\ gi\e as useful a result as the fe\ er test of Brown — i* the 
method of de Takats He uses 1 c c of a 4 per cent freshtv prepared 
solution of sodium nitrate, administered intra\ enough Vaso-dflata 
tion occurs within ten minutes in ve**el* able to relax 

Heat tests — Equalh valuable observation* can be made b\ raising 
the bod} temperature The fever test of Brown (192G), the earliest 
used, has now been largeh abandoned in fa\ our of the less disagreeable 
and dangerous application of external heat b\ means of hot air 
chambers Pickering and Lewis (1931), Gash and Ross (1931), and 
J C White (1934) have deviled cabinets for this purpose A useful 
one can be made b\ placing the patient under one of the clectncalh lit 
cradles used in man} hospital* for warming shocked subject* or for the 
application of radiant heat The extremities to be te*te<i arc kept 
outside and exposed to cool room air Pickenng and I cm* find a 
cabinet temperature of 125° T to be the best As soon as the patient 
begins to perspire normal vessel* in the e\po*ed extremities relax and 
give temperature reading* about the normal vaso-dilatation level 
(about 94° F ) If there is arterial occlusion b\ organic changes the 
nses of temperature in the hands or feet will be slight and far Mow 
normal Approximation to the vaso-dilatation level I* the <urest 
index for operative purposes 

Still simpler is the method in which the forearms and hand* arc 
immersed in hot water (about 110’ T ) , this produces a n*c of tem- 
perature in the feet after 15-30 minute* (Gibbon and Landi*, 1932) 
The reverse arrangement ma\ equal!) be used 

Others (Collar and Maddock) have found that winding a patient up 
to the neck in three blankets, surrounded in a mackintosh sheet, for 
an hour bring* about a general v aso-dilatation 

P \\ Ingram (19SG), in Lcarmonth’s service, found that continuous 
readings from a thermocouple attached to a patient warmlv covered in 
bed for manv hour* i* sufficient to demonstrate the labiht) of vascular 
control He has shown that during sleep there is a full v aso-dilatation 
The hand or foot to be tested l* left uncovered with the thermocouple 
attached 

Altemativeh, excellent recordings can be obtained bv plellw «mo- 
graph} or b\ the estimation of the opacitv of the digits to a beam of 
light as measured with a photo-electric cell 
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Interpretation of the tests.— Sufficient has already been said to 
make the use and interpretation of the tests fairly clear The skin 
temperatures of the limbs normally vary at different levels, diminishing 
from the tmnk towards the pcriphen , so that the\ are higher over the 
thigh than below the knee, and lowest over the feet and particularlv 
over the toes Morton and Scott have named this feature the 
"vascular gradient," and under spinal anaesthesia various changes 
may be observed m it — 

(1) The gradient ma\ be abolished completeh , so that all dermal 
temperatures appro\imate to the same level This occurs in the 
normal and in pure vaso spasm 

(2) The gradient rtmains unaltered or is steepened Tills occurs 
m pure vascular occlusion 

(3) The gradient is partly obliterated owing to a rise m peripheral 
temperature which does not however reach the full normal vaso 
dilation level (approximately 34° C ) 

In all classes of case onlv those can be eonfidcntlv submitted to 
operation which show not onlv a rise in skin temperature but an 
approximation to the normal level after diagnostic novocain block 
or after one of the other tests described This will have indicated not 
only that sufficient collaterals exist, but that they are healthy enough 
to help the patient if they are permanently relaxed 

The question arises Which of tlieve tests is the most useful ? The 
answer depends on the armamentarium of the individual clinic on the 
one hand and the surgeon s skill at local injections on the other The 
one common denominator is the possesion of a reliable thermocouple 
for the measurement of skin temperatures In general spinal anas 
thesta is the easiest test for vaso release in the lower limbs and local 
infiltration with novocain of the ulnar and median nerves for similar 
tests in the arms The latter method is not so applicable for the foot, 
because it is technically' much more difficult to block all the nerves 
which supply the vessels to the toes Parav ertcbral block at whatever 
level, requires considerable practice and skill, but it is effective The 
other means of raising peripheral temperatures arc onlv possible if the 
requisite apparatus is available Some one among them mav make an 
appeal to the individual, or they can be used as confirmatory tests if 
a clear answer has not been obtained by one of the others 

" PRE-GANGLIONIC SYMPATHECTOMY 

Modem operations are pre ganglionic this term means division or 
excision of the sv mpithetic fibres before they reach the ganglia from 
which they are distributed to the limbs All observers agreed that 
it was much easier to obtain good results in the feet than in the hands 
It was at first thought that sy mpathectomy’ of the upper ixtrcnutv 
failed or was unpredictable in its results, because it was not sufiicientlv 
complete The great variability of the shape and courses of the 
branches to and from the stellate ganglion, described b\ Jonncsco ' 
(1323), Woollard and Nornsh (1911) and Sheehan (19J3) lent colour to 
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this \ iew Kuntz s paper (1927) calling attention to the importance 

of the contribution from the second thoracic ganglion direct to the 
lower cord of the brachial plexus had already emphasized the nos i 
bilitj of incomplete denenation m tho e earh days when it often 
escaped division However Telford (193 o) thought that the explain 
tion might be different He recognized that in a lumbar ganglion 
ectomx the pre ganglionic fibres to the foot are excised when a* m an 
extirpation of the cervjcothoracic (stellate) ganglion not only was the 
incoming pre ganglionic stream interrupted but the post ganglionic 
fibres were necessarily cut as well Simthwick Freeman and White 
(1934) following independent the same lint of thought had alrcad\ 
demonstrated that weak concentrations of adrenalin were capable of 
producing intense % aso-constnction in the human hands afttr pod 
ganglionic s\ mpathectom\ This was a confirmation of an old 
observation of Lew andow ski (1900) T R TUiott (190 >) and others 
that the vessels, of animals become increasinglv sensitive to adrenalin 
when the vaso-constnctor fibres have degenerated The enhanced 
vaso motor tonus of the denervated arterv was proved evpenmtntallv 
b\ White Okelbem and Whitehvv to be from two to three times 
greater after postganglionic denervation than after preganglionic 
This ph\ siological work was later confirmed bv Ascroft (1917) who 
demonstrated that it was possible to produce dehberateh great 
adrenalin sensitization m the monkej s foot if he took awav the sacral 
rather than the lumbar ganglia Telford s deduction thus confirmed 
b\ experiment made it clear that the ganglia which were customarily 
removed in a cervical sv mpathectomj were in truth the most nn 
portant ones to preserv e The c facts caused a considerable modifiea 
tion in operative techni juc (A description of the vaso con trictor 
outflows to the upper and lower extremities will be found below and on 
p lbOG ) It would be sufficient if the ganglionated trunk cam mg tl esc. 
impulses was simplv divided were it not for the fear of regeneration 

SYMPATHETIC DENERVATION 
Ltpep ExTitnim 

Anatomj \lthough metamenc arrangement can generally 1 e 
obscrv ed in ganglia of the parav ertebral sv mpathetic chains v inability 
in the number of ganglia is the nile Tins is true not onl\ of the neck 
but al o of the thoracic region where a full 12 ganglia arc never se«.n 
and of the lumbar region in which t ganglia rather than j is common 
In the cervical portion of its course the superior and largest gan^h m 
represents the fu ton of the first three ganglia 1 he middle ganglion 
tends to blend with either the supenor or the infinor ganglion and i> 
therefore often absent 

The inferior cervical stellate ganglion shows well the tendenev to 
economy and v anabihtv in ganglionic ma ses which characterizes the 
sympathetic It represents the fu ion of the lower five ccrv icil gang ia 
with the first and even the second thoracic (Dtlmas and l^tix) an 1 
acquires its peculiar shape from thi conglomeration as well as from 
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the numerous branches which pass to and from it Its position is not 
absolutelv constant for although in general it lies against the neck of 
the first rib it may rise abo\ e it or sink largely below it according as the 
conglomerate is pre or post fixed to use the terms commonly applied to 
the brachial plexus It is decplv placed internal to the scalenus anticus 
with the vertebral artery lung in front and to its inner side The 
ganglion is often in intimate relationship to this arter\ and may he 
grooved by it but the two are easily separable 

It receives its pre ganglionic inflow from two sources (I) from the 
first tliorvnc nerve direct this branch carries the sj mpathetic supph 
to the head its division produces Homer s sy ndrome it contributes 
feeblv if at all to the upper limb (2) from the upper spinal segments 
( T 2 T 6 or more) through the parav ertcbral ganghonated chain 
which joins its lower pole these fibres carry the sy mpathetic control 
to the blood vessels sweat glands and pilo motor apparatus of the arm 
It wall be seen that vaso spasm can be abolished by cutting tlu. spinal 
inflow into this main ganglion from below without producing the 
Horner svndrome that must follow removal of the ganglion itself or 
resection of the white ramus that binds it to T 1 The ganghonated 
chain does not alvvavs earn to the stellate ganglion the whole sympa 
thetic supply to the upper limb some important fibres sometimes 
leave the chain to join the brachial plexus direct That from the 
second ganglion is sometimes called Kuntz s nerve (1927) Since these 
fibres are post ganghomc tliev should be preserved (Telford 198b) 
On the other hand if the thoracic chain is cut across as low as T 8 the 
pre ganglionic (white) rami joining T 2 and T 8 to the corresponding 
ganglia cam vasomotor fibres and must be cut separately if the 
arterioles of the upper limb arc to be fully denervated (see Tig bf 2) 

There are two alternatives in resecting the vaso motor hbres to the 
upper extremity The anterior approach has been the more popular 
m this country and has been used especially by Telford and by Gash 
and Ross The posterior is the method of choice in America the 
evidence points to its being the better method The choice depends 
on more than a preference for one route because of ease of access or 
familiarity with the approach The s\ mpathetic chain can be cut as 
low and as well m most subjects from the front as from behind The 
real difference lies in the thoroughness with which the white con 
tnbutions from T 2 and T 8 ore removed From the front they cun 
only be sectioned so that regeneration is almost certain from the back 
thev can be dealt with in such a manner that this is impossible as will 
appear m the description that follow 

Anterior approach — The anterior approach to the upper thoracic 
ganghonated chain involves a deep dissection of the structures lying 
m the thoracic operculum Good exposure perfect lighting and 
narrow bladed deep retractors are essential A sand bag is placed 
between the patient s shoulders and the shoulder depressed as far as 
possible as for an operation for cervical nb The best anesthetic is 
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endotracheal gas owgtn and ether with premedication b\ omnopon 
gr 3 and scopolamine gr a( , 0 A horizontal inci ion is earned across 
the supracla\icular tnangle commencing 1 cm above the sterno 
clavicular junction and ending at the anterior border of the trapezius 
The incision is deepened and the external jugular vein divided The 
next step consists m the division of two mu cles the greater part of 
the clavicular head of stemomastoid and the complete costal attach 
ment of scalenus anticus (Fig 8C2 ) The former is resutured at the 
close of the operation the latter left divided During the division of 
scalenus anticus the jugular vein which comes into view when the 
sterno mastoid fibres ha\ e been divided should be held out of harm s 



wav and the phrenic nerve carefullv retracted inwards The division 
of scalenus is a simple matter if the surgeon makes a point of attaching 
its actual attachment for the fibres retract as thev are cut and seem 
to melt beneath the knife-edge The deepest fibres cover the sub 
clavian arterv so that especial care is necessarv in dividing them 
The vessel is now displaved and must be dissected free so that it can 
be retracted downwards this freeing necessitates the division of the 
thvroid axis arterv after which step the vertebral arterv will be more 
clearlv seen The superior intercostal arterv will also have to be 
secured when this has been done the exposure of the ganglion is 
practicallv bloodless (Telford) The suhelav ion v es els are htl 1 
downwards and inwards bj a narrow ribbon retractor and a finger is 
passed inwards to identifv the neck of the first nb The sides of the 
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bodies of the upper thoracic vertebra are now displaced by gentle 
depression of the dome of the pleura after detaching Silicon's fascia 
from the inner border of the first rib This is best done with the finger 
The stellate ganglion should now be well in view on the neck of the first 
nb, and from its lower pole the thoracic cord can be followed down 
until it can he cut through opposite the third thoracic vertebra below 
the third ganglion 

The stellate ganglion itself is not remo\ed, nor should it be crushed 
bj applying forceps to it The aim is to divide the thoracic chain as 
low as possible and to divide the pre ganglionic white rami which run 
to the chain from the 2nd and 3rd spinal nerves close to the intervertc 
bral foramina The rami on the inner side of the stellate ganglion 
itself should not be cut for the reasons previously given It would 
suffice if the chain were merely sectioned, were it not for the fear of 
regeneration This can be largely prevented by pulling the freed chain 
up and suturing it to any convenient muscle stump such as scalenus 
anticus It is wise not to remove am of the ganglia, not even the 
second and third thoracic* for fear of the effects which the division of 
their post-ganglionic rami may have m sensitizing the arterioles to 
adrenalin Nor should Kuntr s nerve be cut as its fibres are post* 
ganglionic In earlier days a point was made of seeking tins nerve 
and dividing it, but tins is no longer advised The most important 
things to achieve are the low division of the thoracic sy mpathetic chain 
and the separation of the stumps as widely as possible to prevent 
reunion A silver clip may be placed on the lower stump and squeezed 
tightly, tut if the upper part of the cord has been properly dealt with 
there is no real necessity to do this 

This operation is, at first, by no means easy , the depth of the dis- 
section being very considerable It was originally said that it is 
impossible to reach the third thoracic ganglion from the front This 
is certainly untrue for a surprisingly good \ tew of the upper 3 4 cm 
of the thoracic chain can be obtained from the front by gentle traction 
just below the stellate ganglion and light handed dissection 

Difficulties — Failure to find the ganglion is due generally to poor 
lighting of the wound and insufficient exposure After scalenus 
anticus has been divided the neck of the first rib may be used as a 
landmark, for the gurrgfrarc /res m front of rt The vertebral srten 
has been injured, on occasion, without detriment to the patient The 
thoracic duct is a possible hazard, hut it is not usually seen for the 
surgeon parses high oyer the angle betyyten the jugular and subclavian 
veins, Ins objective being behind the subclavian atcry The pleura 
mav be damaged but with endotracheal anresthesia this is a matter 
of little importance If there is a ball \ahe opening there mav be 
serious trouble from imprisoned air If there is the slightest sign of 
dyspnoea and cyanosis, the air should be aspirated at tlic close of the 
operation 1 his is done by placing a catheter in the pleural opening 
and sucking the air out with a large syringe — eg , a Mirrel bladder 
syringe — as the wound is finally closed and tiic catheter withdrawn 
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that it hold* together is i c\ Under when the rod is withdrawn 
impermeable material would sene equally well to cnaelop the 
of the cut ner\c prowded that it quite ensheithes» it 



F g 863 — A D agram illustrat ng resect on of the innermost port ons of the second c 
th rd intercostal nerves and the pre gangl on c fibres spr ng ng from them Divis on 
thorac c gang! onated cha n w thout extirpat on Poster or approach costo transv 
sectomy B Sympathet c cha n div ded and sutured to muscles C Resect on of 2nd 
3rd intercostals prox mal to or through the sp nal gangl a 

Relapse after sjmpathectomy for tnso-spasm — kehp t 

important in the upper extremities onh Tht results m the low 

limbs ire untformh good prowded tint the \ easels arc perineal) 
There are three rea on*, for this, fip-t ind most important bet an 
ctcn the widest lumbar ginglioncctom) remains cssentialh 1 pi 
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Upper thoracic sympathectomy : posterior approach. — The 
approach to the stellate ganglion from behind is the one most commonly 
used in America It u as: dev eloped originally bv A W Adson, based 
on the studies of A K Henry The object of the operation was to 
remove the cervico thoracic ganglion and some of the thoracic chain 
below it bv resection of the inner ends of the first or second nbs or 
both Nowadav s the aim is different it is to divide the ganglionated 
chain below the third ganglion to deal with the ends in a wav that 
wall prevent regeneration and to leave the stellate ganglion in stlu 
The modem operation is that of White and Smithwick (1936-1911) 

Technique — The inner end of the third rib is to be resected together 
with the corresponding transverse process The patient is anaesthe- 
tized bv endotracheal gas and oxygen, a method winch allows the use 
of positive pressure if the pleura is inadvertently opened The patient 
is laid on his face the arms well padded on their inner sides, are 
drawn up and fixed with slings, around the wrists to cause the scapula, 
to move awav from the rmdluie Learmonth advises the identification 
of the third nb radiographically, especialh in obese per-ons, the tvpe 
for whom this approach is alua\s best A vertical incision is made, 
5 cm from the midline and about 7 cm long, centred on the tip oT the 
second thoracic spinous process The incision is deepened b\ div iding 
the trapezius and rhomboids until the third rib is reached The inner 
2 inches of this nb are then excised, after it has been defined by 
dissection the third transverse process is nibbled awav , and the 
head of the nb or so much of it as impedes the v icw is also taken out 
The second and third intercostal nerves are then sought and the inner 
1£ inches resected the pleura having first been separated from the 
sides of the vertebra; (Tig 8G3 ) The thoracic sympathetic tmnk is 
found deep to the nerves crossing their track vertically close to the 
vertebral bodies it is cut through below the third ganglion and the 
upper end of the divided trunk brought out of the wound crushed, 
ligatured and enclo-ed in silk mesh , it is then sutured to the muscles 
of the back No ganglia are removed (Tig 863, B, C ) White and 
Smithwick have made a great point of following the second and third 
nerves as far into the intervertebral foramina as possible before cutting 
them mediallv B\ traction it is possible to make the* section proximal 
to the dorsal root ganglia, that is to say , the anterior and posterior 
spinal roots of T 2 and T 3 segments are divided In their most 
recent work (1941) the authors recommend that the dural envelope 
of these two nerves should be opened medial to the posterior root 
ganglion and the roots cut under vision This necessitates strong 
traction which, so far, has caused no harm White and Smithwick 
believe that the excellence of their results m recent years is due to 
the thoroughness of this operation winch leaves little opportunity for 
regeneration The cerebro-spinal fluid leak into the posterior media 
stinum, which necessarily follows the opening of the dura proximal 
to the root ganglion has proved to be unimportant The silk-mesb 
can be made b\ winding: silk on to a class rod and then darmne it so 
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tl at it holds together is i c\ Under when the rod is withdrawn An\ 
impermeable material would serve equall) well to envelop the stub 
of the cut nene provided that it quite ensjieathes it 



F g 863 A D agram llustrat ng resect on of the nnermost port ons ol the second and 
th rd intercostal nerves and the pre gang! on c f bres spr ng ng from them D v s on of 
thorac c gangl onated chain w thout eitt rpat on Poster or approach costo transver 
sectomy B Sympathet c cha n d v ded and sutured to muscles C Resect on of 2nd and 
3rd ntercostals prox mal to or through the sp nal gangl a 

Relapse after sjmpathectomy for taso spasm — Relapse 1 

important in the upper extremttie onlj The results m the lower 

hmbs are umformh goo<l provided that the vessels arc ptrmeall 
There are three reasons for tin first and mo t important because 
even the widest lnmbir ganglioncctoim remains <s entiallv a pre 
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ganglionic S) mpathectomy m relation to the. outflow to the ie»sels 
below the knee which cornea from the sacral gangh i secondly because 
so long a portion of the ganglionic chain is excised that regeneration is 
almost impossible thirdl) because the feet are alwa\s much better 
protected b\ clothing against external temperature \ arntions than are 
the hands I allure relative or complete in the upper limbs must be 
a enbed to one or more of the following causes (n) the excision of 
{ ost ganglionic rather than pre-ganghonic fibres producing h\ persensi 
tivit) to adrenalin (&) failure to resect the desired fibres completel) 
enough (c) regeneration of the divided nerves (d) progrtssi\e 
vascular obliteration the patient having severely diseased vessel walls 
and a mechanical rather than a spastic obstruction to the blood stream 
Simmons and Sheehan (lOjO) lnve classified the cases operated on 
in Telfords (lime into two groups first tho e in uhieh theie has 
Icon an immediate relapse rcallv cases of operative failure chief!) 
amongst the earl) eases in the series and secondly tho c in which the 
svmptonis have recurred after an interval of several months of 
complete freedom — late relapses In the sicond group Simmons 
and Sheehan Ichcvc that the relapses cannot be explained on am 
basis of hv persensibilit) of the blood vessels to circulating adrenalin 
and show that relapses in the cases which the) studied lme been 
alwvvs accompanied and presumabl) caused b\ regeneration of 
vaso-constnctoT fibres This finding emphasizes the precaution that 
ought to be taken to make reunion as difficult as possible The 
j ost trior operation of White and Smithwuk seems to offer the btst 
sifeguerds Other British surgeons arc doubtful of the importance 
of the sensitivitv to circulating adrenalin that White Okclbern and 
Whitelaw < 1 ) discovered after ganglia and postganglionic fibres 
had l ten removed But Ascroft (1*07) produced confirmator) 
evidence In showing that vasodilatation in the monkev s leg after 
removing the lumLar ganglia disappeared if the sacra! ganglia were 
excised It is from the sicral ganglia that the vasomotor fibres to 
the foot arise The contention that sensitization is important seems 
therefore to be gooel 

Iowik NiiiMm (Lvmunk («\m i loxrcroMT) 

Anatomy (I ig bf»4) — The Itiml ar s)inpathctic chains commune 
at ovc at the elnphragm and run elown to the bnm of the pelvis do cl\ 
applied to the antero lateral aspects of the lumbar sj me They lie 
on the vertebra: immediately anterior to the origin of the psoas and 
its tendinous arches The ganglia v arv m number and size four being 
the most usual number but five, six or more ma\ at times be 
encountered A reduction of the number of gangh i is often met 
with the fifth lumbar being absent sometimes the cli un cMsts as a 
ganglionaled cord in which the individual cell collections arc difficult 
to recognize The first lumbar ganglion is not easily acces tble for it 
lies immediately below the run! artcrv uid coy creel by the pancreas 
A ven high di cction is neces ary to expo e it on the right sjd m 
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particular, the duodenum will ha\c to be -.wept up to e\po^e c\cn the 
second ganglion, which can appear to be higher than it re a 11) i>, and 
*0 come to be mistaken for the first The chains are held down b) a 
fine, strong sheet of fascia which must be incited before the> can be 
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then the extra-peritoneal operation has again become so much the more 
popular in all countries that the transpen toneal is scarce!) used to day 
It will no longer be described, since the other approach is sounder 
and safer 

Extra-peritoneal removal of the ganglionic chain. — An adequate 
exposure of the chain can be achieved by lumbar incision , its dis- 
advantage is that m most cases both sides cannot be attached at one 
time Occasional!), when the operation has been done unusual!) 
quichly and easily, the surgeon Ins gone on to do the other at the same 
sitting without undue discomfort to the patient afterwards But if he 
lias been held up b) retroperitoneal glands and adhesions he will be 
happ) to make it a unilateral operation The operation lias mam 
points m its favour since the viscera are very little disturbed, and all 
possibilities of peritoneal reactions arc avoided 

Technique — Spinal anaesthesia is used The incisions lommonly 
employed to day differ from the original and are two , thev are illus 
trated m Tig 805 One is a very long muscle-splitting incision 
(Flotow 1938, Pearl 1937) running from the lower costal margin at the 
anterior axillary line, obliquely downwards and inwards to meet the 
outer border of the rectus sheath four inches above the pubis (Tig 
803, C) It is lateral rather than lumbar With the patient recumbent 
the external oblique is split in the direction of its fibres along the whole 
length of the wound and especially far out laterally The fibres are well 
retracted, and those of the internal oblique are sinularlv divided 
upwards and inwards from just above the crest of the ilium to the 
rectus muscle The transversalis muscle and fascia are next divieltd 
hori7ontally, and through this opening the peritoneal sae, covered 
by’ the extra-peritoneal fat, is dissected up and pushed mechallv bv 
blunt dissection with the fingers and moist giure The hand passes 
over the front of the quadratus luinbonim and psoas until the bodies 
of tlie vertebral can Le felt The ureter and spermatic or ovarian 
vessels arc dissected tip with the peritoneum Large and deep 
retractors arc now nteded to provide proper visibility in the depths 
The Rode type are useful, but narrow long Haded gall bladder 
retractors are satisfactory By dissection downwards to the line 
vessels and upwards to the renal, the whole length of the lumbar 
sv mpathiltic chain can eventually' be seen as high as the first ganglion 
The aorta on the left side, and more especially the inferior vena cava 
on the nght, overhang the chain and must be carefully held out of the 
way. The chain is Vest discovered bv palpation , a tlun, hard cord 
will be felt lv mg on the vertebral bodies and discs immediatdy bey onil 
the point where the psoas joins the spinal column It is a distinct 
cord with ganglionic enlargements about 3 cm apart, fimilv I.actd on 
to the posterior abdominal wall by fine branches of considerable 
tensile strength running backwards into tin psoas or between it and 
the vertebral bodies in tompany with the lumbar vessels Jhe 
strength of the chain when it is picked up w ith a fine hook distinguishes 
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mobilized On the right side the margin of the inferior \ena cava 
definitely o\erhes the chain , on the left side the aorta just reaches it 
The first and second lumbar ganglia are joined on their outer sides by 
white rami commumcantes passing to them from the spin'll nerves 
These contain the motor inhibitory fibres to the colon and are thus of 
some importance to the surgeon * 

From the medial aspects of these two ganglia, branches run to join 
respectn el\ the right and left intermesenteric nerves , these are the 
lumbar splanchnic nerves Similar branches pass inwards from the 
third and fourth lumbar nerves, but there is little doubt that the 
branches from the first and second ganglia give the chief supply to 
the colon Grey rami communicantes pass laterallv from all the ganglia 
to join the spinal nerves after a course made long by the thickness of 
the psoas these were the fibres avulsed in the original operation of 
ramisectomy (Hunter and Rovle) The fibres that control the blood- 
vessels of the lower limb and its skin appendages (sweat glands, pilo 
erection and so forth) run down the lumbar chain to pass out from the 
sacral ganglia Gangbonectomy of L 2_3, 4, will release vaso spasm 
in the lower limb, but colonic activities will not be interfered with 
unless the white rami joining L 1 and to a lesser extent L 2, or the 
lumbar splanchmcs proceeding medially' from the same ganglia, arc 
divided (as may well happen accidentally) ► Gangbonectomy is a 
much surer operation than ramisectomv and will be the operation of 
choice to ensure vaso release the ganglia extirpated being L 2, 8, 4 » 
on both sides Ascroft (1037) showed that the vaso constrictors of the 
foot are given off to the sciatic nerve roots by the sacral paravertebral 
ganglia and the good results obtained bv lumbar gangbonectomy for 
vaso spasm of the feet were achieved because these sacral ganglia were 
left undisturbed ‘'The down flow m the lumbar cord recalls the up-flow 
through the thoracic chain to the stellate ganglion and so to the upper 
limb When the lumbar chain is extirpated, a pre ganglionic resection 
of the fibres destined for the feet is achieved The fact that post 
ganglionic fibres to the thigh passing to and along the obturator and 
anterior crural nerves are removed at the same time, is a matter of no 
practical importance The precise position of the ganglia on the 
vertebral bodies cannot be described in a manner which is uniformly 
applicable for their variation in number necessitates differing positions 
on the vertebral bodies or on the discs between them m different 
individuals The fourth ganglion may be partly hidden beneath the 
iliac vessels and may require some dissection for its proper exposure 
Removal of the abdominal svmpathetics was first performed exfra- 
pentoneally through a long lumbar incision somewhat similar to that 
in use for exposure of the kidnev and ureter Later the transpentoneal 
approach from the front through a long left rectus incision beside the t 
umbilicus was generally preferred, the colon was mobilized and 
the dissection earned medially to the sides of the vertebra! bodies 
Both nght and left chains could le excised at the same sitting This 
operation was fully described m the last edition of this book, but since 
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then the extra peritoneal operation ins again become so much the more 
popular in all countries that the transpentoneal is sea reel v used to da\ 
It will no longer be described since the other approach is rounder 
and safer 

Extra peritoneal removal of the ganglionic chain — An adequate 
exposure of the cliun can be achieved b) lumbar incision its dis 
advantage is tint in most cases both sides cannot be attacked at one 
time Occasional!) when the operation has been done unusual!) 
quickl) and easilv the surgeon has gone on to do the other at the same 
sitting without undue discomfort to the patient afterwards But if he 
has been held up b) retroperitoneal glands and adhesions he will be 
happj to make it a unilateral operation The operation ha man\ 
points in its favour since the viscera are ven little disturbtd and all 
I o stbil i ties of peritoneal reactions are avoided 

Technique — Spinal ana.sthcsia is used The incisions commonl\ 
employed to da) differ from the original and arc two tliev are lllus 
trated in Fig 805 One is a ver) long muscle-splitting incision 
(riotow 1^3 Pearl 10S7) running from the lower costal margin at the 
anterior axillar) line obhquelv dowaivvards and inwards to meet the 
outer border of the rectus sheath four inches above the pubis (Fig 
8C5 C) It is lateral rather than lumbar \\ ith the patient recumbent 
the external oblique is split in the dire tion of its fibres along the whole 
length of the wound and espeenb) far out laferalh The bbres ire well 
retracted and those of the internal oblique are similarlv divided 
upwards and inwards from just above the crest of the ilium to the 
rectus muscle The transversahs muscle and fascia ire next divided 
horizontal!) and through this Ofening the peritoneal sac covered 
b> the extra peritoneal fat is dissected up and pushed medi d!\ b\ 
blunt dissection with the fingers and moist gauze The hand passes 
over the front of the quadratus lumborum and psoas until the bodies 
of the vertebra; can be felt The ureter and spermatic or ovarian 
vessels arc dissected up with the peritoneum Large and deep 
retractors are now needed to provide proper visit llitv in the depths 
The Ro)le tv pc arc useful but narrow long Haded gallbladder 
retractors are sati factor) B) dissection downwards to the iliac 
vessels and upwards to the renal the whole length of the lumbar 
sv mpathdtie chain can eventually be seen as high as the first ganglion 
The aorta on the left side and more cspcciallv the inferior vena cava 
on the nght overhang the chain and must be carefutl) held out of the 
vva\ The chain is best discovered b\ palpation a thin hard cord 
will be felt 1) mg on the vertebral bodies ami discs immediatelv be) oncl 
the point where the psoas joins the spinal column ft is a distinct 
cord watli ganglionic enlargements about 8 cm apart hrml) laced on 
to the posterior abdominal wall bv fine br inches of considerable 
tensile strength running backwards into tin psoas or between it and 
the vertebral bodies m companv with the lumbar vessels The 
strength of the chain when it is picked up with a fine hook distinguishes 
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it Tlie trunk mu fct crossed antenorlv b} lumbar veins The 
relationship of these veins is variable and onl\ nrel\ do the} require 
ligature with fine silk or thread that bites the v, all and mil not slip 
Lsuallv it is possible to divide the svmpathctic tnink and withdraw 
it from beneath the veins Good lighting is important a Cameron 
light is helpful A length of the chain containing at least three 
ganglia (usuallv L2 3 4) is full} liberated and remov ed The peritoneal 


lumbar camgua 
L4- L3 


F g 865 Lumbar gangl onectomy 
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sac falls bi k into place when the retractors arc removed and the 
wound is sutured in lav ers without drainage 

The other incision winch some prefer is no more than a long kidm v 
inci ion (Tig hC5 \) \N itli the patient under spinal an xstlie n as 
before and 1\ mg on the oppo itc side the flank to be operated upon is 
widened b\ the use of the kidnev bridge Thepatient = knees are driun 
up and the trunk tilted somewhat backwards to allow better access to 
the front Sandbags are needed to maintain the posture \ long incision 
is made from the outer edge of sacro spinalis a finger s breadth below 
the last rib the direction of which it follows to its tip before curving 
forwards and downwards to -meet the iliac crest close behind the 
antenoi superior spine The wound is deepened In cutting the 
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lateral fibre* of latissimus dorsi , the posterior edge of the external 
oblique is dissected out and field forwards The internal oblique and 
the lumbar fascia are now in view , tliex are div ided m the direction 
of the wound for a length of 3 or 4 in The retroperitoneal space is 
entered below the pole of the kidney and the dissection carried to the 
chain on the sides of the vertebra: as m the operation just described 
Both sides can sometimes be operated upon at the same session The 
points that will influence the surgeon on this head will be the condition 
of the patient, the length of time alreadv expended on the first side 
and the estimated time before the spinal ame^thesia w ears off 

Difficulties — -The chief difficulties that ma\ be met with in the 
course of the operation are these 

(n) Insufficient exposure through the use of too short an incision 
and insufficient relaxation 

(6) Obstruction of approach by glands in the root of the mesentery 
this can cause the greatest possible difficulty when the glands 
are large and very adherent and the\ may have to be 
dissected away before the sides of the v ertebra. can be reached 
Inflammatory changes are also common and may call for 
considerable dissection before the ganglion chain is clearly 
defined 

(c) High bifurcation of the aorta that only the second and third 
ganglia can be readily exposed 

{(f) Deformity of the spine especially severe scoliosis, which is 
capable of producing very considerable distortion in para- 
vertebral relationships 

The average uncomplicated case should present no serious difficulty , 
and the operation, apart from the exceptional cases instanced, *is 
simple However, difficulties (6) and (c) may be met with more often 
than the surgeon would wish The advantages of spinal anesthesia 
have been alreadv mentioned and, indeed, inhalation anasthesi i alwav s 
adds to the difficultv of the operation Damage to the lumbar veins 
mav occasionally occur even m the most gentle hands but repair does 
not scverelv tux surgical ingenuity Anv spinal nerve brandies that 
come into view must be dealt with carefully , for heavy gaute pressure 
or stopping can sometimes set up a postoperative neuritis that will 
take long to subside 

Results of ganghoncctomj . — (n) Raynaud's disease Lpptr limb 
— May o and Adson (1932) 39 casSs av erage change of colour and pain 
relief, 85 per cult Telford and Stopford (1914) 22 operations 11 
complete successes, 8 incomplete but good, 3 failures Massachusetts 
General Hospital (1*141) 53 cures 3 failure Ga->k and Ro->s (19)1) 

Anterior approach 38 operations m 10 cases , 8 successes ‘2 improved 

I ower limb — Mav o and Adson (19 52) 15 casts 100 per cent cured 
Telford and Stopford (1911) 8 cases, all cured W lute and Smithwirk 
38 cases, all cured 

(6) Thrombo-angutis obliterans — May o and Adson (1932) upper 
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limb 15 cases lover limb 89 cases 85 per cent relief, 4 cases had 
four limb sv mpathectomies Mortality G per cent from coronarv 
disease embolism etc Telford (1937) 22 cases from 3 to G years 

post operation 16 well, no progress of disease , G some e\ idence of 
deterioration 4 required amputation Die7 (1930) 76 cases 77 per 

cent successes White and SmithwicL (1941) 30 cases, 22 good 

results 

(c) For circulatory changes in poliomyelitis — Robertson (1 934) 
from Toronto Children s Hospital 68 cases, average result excellent 

HIRSCHSPRUNG S DISEASE AND SEVERE 
CONSTIPATION 

It has been within the experience of most surgeons for y ears past to 
observe the effects of remo\al of sy mpathetic inhibition on the intestine 
under spinal anaesthesia indeed therapeutic use has been made of 
this fact in the treatment of parah tic ileus Spinal amesthesia stops 
the visceral inhibitors outflow from the cord just as surety as it removes 
vaso-constnctor influences Active peristalsis can be seen in all cases 
when the abdomen is first opened, and immediate bowel actions after 
the cutting of constricting bands causing intestinal obstruction have 
come to be almost commonplaces under spinal amesthesia Further, 
stimulation of the lumbar chain causes inhibition of intestinal move 
ment while its removal releases colonic peristalsis or increases its 
amplitude (Learmonth Trumble) It is logical perminentlv to 
suppress s\ mpathetic inhibition in those patients in whom it has 
achieved an unnatural dominance, especially m megacolon 

Royle noted an improvement in bowel function of patients after the 
first removals of lumbar sympathetic chain and ganglion which were 
carried out for a now discarded purpose— to reduce tone in spastic 
paralysis of the lower limbs Wade (1927) first deliberately applied to 
megacolon the lesson* thus learned There were many suggestions 
that sympathectomy would find a great field of usefulness not onl\ in 
megacolon but in chronic constipation Little progress lias been made 
in the latter state for it is known that mam possible subjects are 
psychopaths and not likely to co operate well in the necessary after 
care Those who are not psv choneurotics do not seem to suffer ill 
effects from infrequent bowel actions Scott and Morton (1936) 
demonstrated the value of spinal amesthesia as a test of inhibition of 
sympathetic control in Hirschsprung s disease The bowel of the 
patient with megacolon will hold grfeat quantities of fluid and if this 
is a banum enema it will be seen that the colon retains great quantities 
which the patient is unable to expel Under spinal anaesthesia rather 
less can be introduced and the colon is seen to be of much less dia 
meter, while the subject is able to expel a great deal of the injected 
fluid, even though handicapped bv an inefficiently contracting ab 
dominal wall After operation those improved faculties are retained 
and gradually enhanced until the normal haust rations of the colon 
once more become visible 
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Should operation he performed on the proved case of meguolon 5 
lelford and Simmons (lUittJ) demonstrated that in mint \oung 
children normal bowel function can be restored by a single high spinal 
anaesthetic 1 here is less inclination to operate on these cases to day 
because of this discovery, coupled with the obsen ation that many can 
be cured by medical care, tspecialh by the use of acetylbeta-methy Icho- 
line bromide (Laiv, 19-JO) and liquid paraffin until the e\ acuation habit 
is restored The importance of the mental state of these patients is 
unquestioned , some of them are backward and, unless the\ can be 
re educated, tlieir apathv wall defeat any attempt to cure them 

If operation is necessary, what should be done 5 The immediate 
nerve supply to the expulsive portion of the colon is the- inferior 
mesenteric ganglion and the fibres passing thence to the colon This 
ganglion is not easily recognized at operation and indeed it is a name 
applied to a regional cell station rather than to a single large node 
To remove this ganglion it is necessan to strip the aorta at the origin 
of the inferior mesenteric artery and to cany this denudation out 
along the vessel, not o\ erloohing its deep surface where man) fibres 
lie This operation gave good results in the hands of some surgeons 
its only draw back being the uncertainty of discovery of sufficient fibres 
to get the full effect Rankin and Learmonth added to this inferior 
mesenteric ganglionectomy (if it ma\ be so called) resection of the 
presacral nerve which removes’ the “ brake action from the smooth 
sphincter of the rectum as well This operation had much to recom- 
mend it, particularly m those not uncommon cases of Hirschsprung s 
disease where bladder stasis was added to colonic achalasia These 
operations are figured schematicallv in Fig HOb It is of historical 
interest to examine these alternates, winch are ph\ biologically 
correct but technically \er\ difficult Not only was it often impossible 
to find and divide all the required nerves but it was not practicable to 
prevent thur regeneration 

The standard operation to day is a high lumbar ganglionectonn 
with removal of the first and second ganglionic enlargements preferabl\ 
through a lumbar incision The operation differs from that for vaso- 
spasm of the lower extremities only in this, that it is concerned with 
the highest lumbar ganglia alone It is a moot point whether both 
sides need to be operated upon , when tlie colonic dilatation pre- 
ponderates in one half of the colon it may bt sufficient to remove the 
hrst and second ganglia from the appropriate side This has proved 
to be sufficient in practice although theoretically , since the colon is a 
midline structure, it should be needful to make a bilateral evasion 
The advantage in doing a unilateral operation if possible, is that 
excision of the first and second ganglia from both sides will stop tjacul \- 
tion, though not penile erection 

Results. — R B Wade 18 cases, prefers the lumbar route Failure 
in 8 cases with unilateral sympathectomv until the other side was done 
Results good, though not always at once 
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Sargent and Boggon 7 cases, A excellent, 2 good, 1 failure 
Adson 10 cases, relief in all Trumblc 5 cases cured In inferior 
mesenteric ncurcctom\ 

Robertson Toronto Children s Hospital cases 0 cases, results good 
Two late deaths due to neglect of bowel care, which must be sustained 







Fig £66 — Schema of pos'ible operations for megacolon 




SYMPATHECTOMY TOR AFFECTIONS OF THE 
PELVIC VISCERA 

Indications. — In order to rcliew. \anous disorders of the p*l\ic 
U'Ctrn duision of the prcsacral ner\c Ins been frtch performed 
notabh m France The effects aimed at group themsthes con- 
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vuiiently into scnsorv and motor But although these terms are used 
it must t e re-affirmed that there is no proof that s\ mpathetic nen cs 
arc ei er sensory It is universally admitted that sensory fibres from 
the viscera run with the sympathetic nerves, but it is generally held 
that they' belong to the cerebro-spinal s\ stem and not to the autonomic 
Resection of a leash of sympathetic fibres might therefore relieve pam 
either because true sympathetic components (motor to the walls of 
bloodvessels or v^cera) have been cut, or because long sensorv 
afferents destined for the pbstenor spinal roots have been divided 
The conditions for which presacral neurectomy has been found sue 
cess ful in practice are set out as follows 

Sensory — 

1 Intractable and crippling d\ smenorrhcea which the usual minor 

operative measures have failed to cure Cases should be 
selected with care 

2 Idiopathic pelvic neuralgia in either se\ 

8 Inoperable carcinoma of the cervix uteri, though here the relief of 
pam is short lived (about three months in many cases, though 
some hive obtained-longer freedom) Some surgeons have 
recorded uniformly favourable results, but it may well be 
doubted whether the results are as successful as some of the 
reporters would have us believe Chordotoiny or subarachnoid 
alcohol injection is better 

4 Pruntis am and vulv-e — but none would suggest that the presacral 

nerve has a sensory supply to the shin of the perineum The 
result if good, must be an efferent release effect 

5 Cystalgia due to chronic interstitial cystitis or to old healed 

tuberculosis of the bladder Some cases of malignant disease 
of the bladder have been relieved by presacral neurcctonn 

Motor — 

1 “ Cord bladder” due to chronic nervous diseases or the residuum 

of spinal mjurv cases in which incomplete bladder empty mg 
is causing disabilitv , pain, and danger from bach pressure 
(Learmonth 1981) 

2 Hirschsprung’s disease and constipation (possibly ) 

3 To pretext retention o! urine lifter the partial damige to the 

nervi erigentes which is unavoidable in perineal excision of 
the rectum for carcinoma (Simmons 1988 ) 

At the present day , the indications for presacral neurectomy are verv 
few Of the various indications onlv one has been widely accepted 
spasmodic di smenorrhcea, and even here it is not even gy nxcologist 
wlio prefers it to other methods, or who has abiding faith m it . In 
inoperable carcinoma of the cervix, its opponents can stronglv urge 
that intractable pam arises from the extension of growth to the lateral 
walls of the pelvis involving the sacral plexus and its branches, such 
as the sciatic nerve Such pain can onh he dealt with adequately In 
chordotomv, less effectnelv b\ subarachnoid injection of alcohol In 
" cord bladder ” it is useless to div ide the pre-sacral nerv e if the bladder 
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is depmed of all cerebro-spmal connections (i e in total lesions 
whether of the spinal cord or cauda equina) The bladder is capi! !«. 
of cmptwng itself after all distant connections have been cut There 
is not enough evidence to allow the formulation of an operative pro 
cedure that will assist its emptving (Denny Brown and Robertson 
19SS 3o) Damage to the parasv mpathetic nerve supplv on the 
contrary is alwavs disabling to micturition Tor retention following 
perineal excision of the rectum the results are not uniform in ail 
individuals In Hirschsprung s disease* a better operation is high 
lumbar ganghonectomy jf pharmacological methods and spinal 
an'esthesia have failed to cure 

Anatom> — The presacral nerve is not usuallj a single trunk but 
small plexus as is implied bv the title given to it b} the older writer' 
— superior hvpogastnc plexus Nor is it trulv presacral it is esscnti 
allv prelumbar lv ing on the anterior aspect of the fifth lumbar vertebra 
and the sacral promontorv having arisen approximately at the point 
where the aorta divides to form the common line arteries The 

nerve takes the form of an elongated triangle with its apex upwards 
a shape due to its origin bv the confluence of two nerves above and 
its breaking up into two downward and laterally directed branches 
below The confluent nerves arising above from the intermesenteric 
plexus which courses m the shape of two sets of fibres down the right 
and left sides of the aorta (Tig Sf4) may not break awav at once but 
mav run together for a centimetre or two In that case there is i 
definite presacral nerve bundle but it is alwavs short and in the 
majontv of the cases no sooner do the nerves approximate than the\ 
veer awav again A A Davis found a plexus of 3 to 1 parallel fine 
hbres in fiftv per cent of his dissections The nerve or plexus is 
surrounded b\ rather dense connective ti sue which binds the fibres 
into the shape of a wide flat ribbon cut to form a long sided triangle 
Section demonstrates that this structure consists of a few 1 undies of 
nerve fibres embedded m loose connective tis ue The nerve de ccnds 
m front of and parallel with the middle sacral artery (for which indeed 
it has been mistaken) either down the middle of Elaut s interline tn 
gate {the >paec bounded ako\c and at the sidi s bv Jbe ibv ergu\g ilia** 
vessels ind below b\ the promontorv of the sacrum) or even more 
common I\ defimtelv in the left half of this trigone where too the It ft 
ureter mav be found The nerve is not ulljerent to the peritoneum 
which mav be lifted off ev en in spare subjects None the lt>s if the nerve 
is not readilv found it has probablv been dissected up in the retropen 
tonqal fat and should be sought beneath the left peritoneal flap The 
nerve is tough and not readily broken a useful point in verification 
In almost one case in ten the right leaf of the pelvic mesocolon covers 
the site of the nerve rendering exposure a matter of greater difficulty 

Parasympathetic supply to the distal colon — These nerves arise 
chieflv from the roots of S 2 and S 3 more ran.lv from S 4 the con 
tribution from which is alwavs \crv small The fibres emerge from 
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the .interior sacral foramina, thence the} pass through the inferior 
li\ pogastric ganglia to reach the bladder neck and rectum Stimulation 
of these nerves leads to contraction of the vails of the bladder and 
rectum and relaxation of their sphincters Simmons (1088) believes 
that S 2 is chief!} concerned with the bladder, S8 and t with the 
rectum, though the fields of supply are not sharpl} defined 

Technique. — The operation is most easil} performed through a 
midline subumbilical incision under spinal amesthesia The patient is 
placed in the Trendelenburg position, and the intestines packed off as 
for a pelvic operation In most subjects the bifurcation of the aorta 
and the front of the fifth lumbar \ ertebra are readilv exposed in 
some the root of the sigmoid partly obscures this area but can be freed 
sufficient!} b} a few touches of the knife on its right hand side The 
root of the mesenter} of the small intestine lies abo\c and gives no 
trouble In a rensonabl} spare person the filaments of the prcsieral 
nerve plexus on the front of the fifth lumbar vertebra can be sten 
through the peritoneum, but no great reliance can be placed on this 
point A vertical incision through tlje peritoneum, 5 cm long allows 
the nerve to be identified amongst the retroperitoneal tissues and 
followed upwards and downwards for a sufficient distance Jf there is 
anv doubt, the fibres can be even better detected as thev descend 
across the left common iliac vein On^v rarely is the nerve a definite 
single cord , more often there are man} isolated fibres held together 
b\ fibrous tissue The most certain method of effecting complete 
removal is to resect the fibro cellular tissue in which the nerves run 
from the aortic bifurcation to the promontor} below, arid as far out 
as the right common iliac arter} on one side, the left common iliac vein 
on the other (Davis) A length of the nerve is removed and the 
incision in the posterior laver of peritoneum closed b} a continuous 
fine catgut suture Bleeding is negligible (Tig 8(i7 ) 

Wien the operation is being performed for the relief of pam m 
particular, it will be wiser to add to the presacral neurectomy excision 
of the rami on the other side of the paravertebral sacral chains, as well 
as section of that chain below the fourth lumbar ganglion 

Hie po -.t operative course is smooth with little trouble frum “gas 
pains, ’ the passage of llatus being remarkabl} ens\ Menstruation 
often occurs on the first postoperative da} and the possibility of 
menorrhagia speaks also of the increased vascularity of the uterine 
mucosa 

Results. — remale pelvic viscera Cotte reports nearl} 100 per cent 
cures , all t} pes of case He adv ises denudation of the aortic bifurca- 
tion and iliac vessels as well (periarterial neurectom}) and suggests 
performing a presacral neurectomy -at the same time a> hysterectomy 
in malignant cases where recurrence •-eems likely Tcrey found that 
in 25 per cent of ccn ical cancer the pain recurred w ithui three months , 
17 per cent of his cases were cured De Gnsogond cured 70 per cent 
of all t\ pcs (21 cases) 
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Petit DutaiUis thinks the operation rarety indicated and the results 
equivocal 

Adits and Davis — 17 cases 50 per cent cured 25 per cent 
improved 25 per cent failures Pruritis vulva? 3 cases 2 cured 
1 failure 



Lcarmonlh and BiaascJi — 

(rt) Tor cord bladder — 4 cases 2 cured 1 improved 1 not improved 
Also one case of neuro muscular imbalance (achalasia) cured 
(6) Exploration spina bifida occulta + presacral neurectom) 4- 
sphincterotomj — 3 cases 2 improved 1 not impro\ ed 
(c) Vesical pain — 3 presacral neurectomies 1 cured I shglitlj 
improved 1 failure 

F H Colby (1982) For cord bladder 2 cases 1 complete succe 
1 failure 

Hamilton Bailey (1933) For cord bladder 1 complete succe s 
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ANGINA PECTORIS 

SYMPATHECTOMY FOR ANGINA PECTORIS 
Knowledge of the innervation of the heart has grown rapidl\ since 
urgcry has attacked the problem of anginal pun The actual genesis 
)f thfc> pain is not \ et agreed, but clearlj there is no uniform pathological 
3ackground Whether the pain originates in the coronarj arteries or 
levelops through ano'rcenna of the cardiac musculature, or through 
ij pertcnsion m the aortic arch, the fact remains that the anginal 
lit lent is ver} apt to die from coronarv thrombosis and infarction 
Hie mortality of s\ mpathcctom} for angina is not formidable but it 
S sufficiently high to encourage discretion But bilateral sjmpathec 
om\ has now been performed on a great man} occasions in patients 
\ith normal and abnormal hearts, and no ill effects ha\ e been observ cd 
kVc may assume, therefore, that an} operations that have been done 
lave alwavs left a sufficiencv of s\mpathetic fibres behind though p-un 
las been diminished or abolished 

Innervation of the heart. — Fibres to the heart run not onl\ from 
he three cervical ganglia b\ the superior middle and inferior cardnc 
lerves, but a further series of rami course direct to the cardi ic plexuses 
rom the upper four to six intercostal nerves (Ivuntz) Surgical 
\pencnces have now conclusive!} proved that cardiac pain can be 
itolished bj interrupting tlic thoracic inflow, abandoning the o’der 
operations on the upper cervical ganglia Two alternative methods 
ire available (1) excision of the stellate and middle cervical ganglion 
ogether with the second and third thoracic ganglia (mute 1040) 

2) division of the grev rami that connect the 2nd 3rd, and 4th thoracic 
’anglia with the posterior nerve roots (Rane}, 1938) Removal of the 
,tellate ganglion alone, although advocated bv Leriche gives uncertain 
esults and is not to be preferred The first operation is carried out b} a 
technique resembling s> mpathectom} for Ravnaud’s disease of the 
upper limb from the front, the second bv a posterior approach afttr* 
emovmg the 2nd and 3rd nbs The niortalitj of either is remarkably 
low Pam is abolished onlv on the side operated upon but fortunatel} 
t is rare!} bilateral Instead of excision of ganglia or cutting grev 
rami, great relief can be afforded b} paravertebral injections of alcohol 
This is a treatment especiall} ‘applicable to the bad surgical risk 

Paravertebral Injections tor Tiir Relief or Pain 
Angina Pectoris — The fact ^tliat anginal attacks can be stopped 
b} piravertebral block appears to have been discovered bv Mandl 
(1923) The freedom from pain is naturally short if novocain is used, 
therefore alcohol vs is substituted by Swetlow (1926) and has been 
further used bv J C mite (1928-1940) 

In all cases prehmmar} studies with paravertebral novocain 
injections must be made in order to define precisclv the areas to be 
injected White has shown that o c c of alcohol placed in the areohr 
tissues on the sides of the vcrtibne lead to a dense scar onlv 1 cm 
in diameter It js neces'-ar} , therefore, to place the alcohol accuratel} , 
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to attain this it is best to inject not more than 2 c c of 2 per cent 
nov ocain as the test injection This quantity is placed at the inner 
most end of each of the upper fi\e or six intervertebral spaces on the 
left side at one sitting The results are most encouraging though 
owing to the difficulties of accurate placement some failures are 
meMtable The only troublesome effects noted have been h\ peres 
thesia of the shin due to intercostal nerve irritation (One case has 
recently been reported of a Brown S quard palsy following a para 
vertebral alcohol injection wrongly made horizontally so that the 
needle was directed at the intervertebral foramen ) 

The technique employed is that already d«s nbed (p 1797) save tint 
four spaces are injected The highest puncture passes below the neck 
of the first nb and probably the upper two are the most important 
The ganglionated chains arc 3 cm deep to the transverse proce es 
Ml four of the 10 cm Labat s needles should be inserted before anv 
injection is made tl e depth and inclination of the needles may 
suggest readjustments Five cubic centimetres of 95 per cent alcohol 
is injected very slowlv through each needle This method seems 
logically to be the best that could be emplov ed for anginal crises it 
should be better borne than ganglionectomy 

SYMPATHECTOMY FOR ESSENTIAL HYPERTENSION 

In the last 6 or 7 years a considerable volume of literature has 
accumulated on the subject of experimental^ induced hvpertension 
The original stimulus for this research was provided bv Goldblatt s 
demonstration (1934) that relative renal ischemia led to hypertension 
m dogs this has been repeatedlv confirmed by others Further 
I H Page (1940) claims to have isolated a pressor substance angio 
tomn from such ischsmtc kidney s W hether the arteriolar sp-'sm or 
obstruction which leads to elevation of blood pressure is primarily a 
renal disorder or has its origin elsewhere is still unsettled Ellis 
(1942) from an extensive studv of chronic renal disease in man in its 
relation to hvpertension believes that the rise of blood pressure is 
pnmarv the kidnev change secondarv It has further been shown bv 
experiment that a gross elevation of blood pressure can be caused bv 
denervation or excision ol the carotid sinuses and section of the 
cardio aortic depressor nerves (Hey mans and BroucMiaert 1931 
Gnmson 1941) Evidently an extra renal cau e can exist Tins is 
best exemplified bv the comparativelv rare finding in hyperpietic 
subjects of adrenal tumours especiallv those of the medulla removal 
of which restores the blood pressure to normal levels (Adson Walter* 
and Barker 1939) On the other hand unilateral renal disease m man 
has been shown to have been the causal agent bv tie reduction of 
pressure after removal of a chromcallv infected or otherwise abnormal 
kidnev Goldblatt (1941) issued a cautionan note advising that 
nephrectomv should not be done unless the gro ty pathological 
state of the kidnev calls for its removal irrespective of the state of 
the blood pressure 
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It is still uncertain whether the operations which 1m e been so w idel\ 
undertaken for hvpcrpitsis in the relitivelv \oung produce lasting 
results Tlic attempt to create low pressure areas in the abdomen 
and lower limbs m which blood ma\ pool at the same time dtnerv ating 
the adrenals and removing the \ aso constrictors of the renal vessels 
has met vwth less success than the surgeon hoped though perhaps with 
more than the physiologist would have anticipated Nor has the 
relative failure been due to lack of ingenuity or courage on the part of 
the operator The organs controlled or it would be better to sa\ 
moderated by sympathetic influence have remarkable powers of getting 
along without nervous intervention Cannon s completely sympathcc 
tomized dogs had low blood pressures at hrst but after a few months 
they recovered tone and even showed responsiveness to vaso tonic 
stimuli The hypertensive dog is not affected by sympathectomy 
which in men may hav e little effect on pressure readings in recumbencv 
though considerable falls occur when the erect posture is a umed 
This is especially true of the Snuthwick operation This surgeon and 
"White (1911) and Page and Corcoran (1941) make the obvious suggts 
tion that the difference between the effects in amm il*. and man he in 
the dissimilarity of their normal postures 

Selection of cases for operation — It is customarv to classify 
by pcrpietic subjects into four groups based on ey e ground changes 
the retinal vessels having been chosen because they arc the most 
easilv visible and because changes there are early In Group I the 
arterioles are constricted the vessels therefore are pale m Group II 
the arteries are more tortuous and nick the veins when thev cross 
over them in Group III the vascular changes are more pronounced 
w ith hemorrhages in Group IV there is papillccdema with hemorrhage 
and exudate This last stage is generally called malignant hv perten 
=ton„ It is agreed that aged persons are unsuitable for operation 
whilst gross renal disease advanced heart disease and encephalopathy 
are absolute contra indications If renal function is satisfactory if 
the kidnevs are capable of concentrating to 1020 or better if the blood 
urea concentration is normal and if there arc no retinal hemorrhages 
or adema a good resuft may be obtained If on the other hand the 
blood pressure especially the diastolic is very high (1 40 It 0) and 
does not vary with rest in bed if it does not fill significantly after 
three doses of amy tal (gr 3 even hour) then an unfavourable result 
is probable The Americans lav great stress on the measurement of 
renal blood flow and rein! function b\ Homer Smith s methods The 
flow is reduced in essential h\ pertension a great reduction is a contra 
indication to surgery Nephrectomy of a supposedly diseased kidney 
purely for the relief of h\ pertension is very apt to fail and will do so 
until some better method is devised of ‘-electing cases on accurate 
physiological grounds 

The results are best in the mildest cases those which are least ithch 
to be offered to the surgeon An analvsis of results has recenth been 
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made b\ J C White and R H Smithwick (1941) In their own 
thirty six recent cases operated upon by the new technique they had 
good results in G cases, of Group I 5 Group II 8 Group III and 4 
Group IV (G3 per cent in all) In 224 cases, reported by Allen and 
Adson (1940) from the Mayo Clinic the good result* were 45 per cent 
m Group I 85 per cent m Group II 2G per cent in Group III and 0 
in Group IV Of Peet s 290 case* the blood pressure returned to 
normal in 13 7 per cent it w as markedly reduced in 7 G and significantly 
reduced m ol 4 per cent A11 with experience claim that headache 
and fatigue the two commonest sy mptoms are cured in 90 per cent 
of cases even when the blood pressure is not much altered Iso 
explanation has been offered 

Object of sympathectomy — The original aim of sympathectomy 
for hypertension was to enlarge the blood storage spaces in the 
abdomen and lower limbs There is evidence that splanchnic resection 
winch is the standard operation has a dilator effect on the renal vessel* 
and in addition that the production of adrenalin is diminished 
Local denervation of the kidney or of the adrenal glands i* no longer 
attempted Excision of the cceliac ganglion is not advisable because 
it entails section of post ganglionic fibre* Pre ganglionic denervation 
both of the kidney * and of the pressor adrenal organ is included in the 
global nerve resection to be described below 

Choice of operation — Tentatives in the form of extensive anterior 
root section (Adson) cceliac ganghonectomy and partial section of the 
adrenal (Cnle Adson) are now only of historical interest They were 
replaced b\ the sub diaphragmatic excision of the splanchnic nerve* 
and the upper two lumbar ganglia (Craig and Ad*on 1934) and by the 
supra diaphragmatic removal of all three splanchnic* and of the lower 
three thoracic ganglia (Peet l93o) Peet who has operated upon more 
hypertensives than anyone does both sides at the same sitting after 
removing 5 cm of the eleventh nb through a vertical inci*ion placed 
o cm from the mid line The Craig Adson operation is performed 
through a modified kidney incision removing the inner half of the 
twelfth nb The splanchmcs are found where they pierce the cru* of 
the diaphragm and are followed to the coeliac ganglion the lateral 
part of which i* removed together with the nerves the upper two 
ganglia of the lumbar chain are also excised The operation allows 
the exploration (and decapsulation if need be) of the kidnev and 
examination for a secreting adrenal tumour which may be the rare 
cause of hypertension in man One side I* dealt with at a time it one 
or two weeks interval These operations are likely to be superseded 
by the Smithwick operation winch by incising the diaphragm combines 
the advantage* of both and is the most complete splanchnic denerv ation 
v et devised 

The Smithwick thoracolumbar splanchnic sympathectomy — 
Under general anaesthesia with the patient semi prone i vertical 
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inagion is commenced 5 cm from the midhnfe opposite the 11th rib and 
runs down to a point just below the 12th when it swings outwards to 
follow the direction of the nb to a point some 10 cm be\ond the literal 
margin of the sicro spinalis (erector spin-e) The wound is deepened 
into the sheath of the latter muscle which is retracted inwards ind 
held out of tilt wav throughout the operition the lumbar muscles 
being divided just below the 12th rib This nb is cleaned ind removed 
to allow easier retractions of the wound margin during the deep 
dissection The tip of the nb mav be left undisturbed The lumbar 
fascia is divided for the length of the incision the cut being carried 
bach, to the sheath of sacro ^pmahs The external arcuite ligament 
is cut through with sufficient caution to a\oid the pleura Smithuich 
advices division of the 12th thoricic nerve and its iccompan\mg 
artcrv The kidney in its fascia is now held upwards and forwards 
while the dissection is carried over the surf ices of quadratus him 



F g 868 — Splanchn c svmpathectomy Sm thw ck. operat on left s de before d vis on 
of d aphragm and crus show ng the three splanchn cs 

bomm and psoas major to the sides of the first and second lumbar 
vertebras This is a bloodless procedure The vertebra arc best 
verified by palpation and deep retractors inserted to hold the wound 
edges and kidney forwards and upwards The first lumbar ganglion 
is quickly felt and then seen and the svmpathetic trunk followed 
down until the second ganglion is identified The chain is cut through 
below and mobilised as in the ordinary operation of lumbar gan 
ghonectomv The cut chain still in continuity above is held with an 
artery clamp while its upper end is followed to the crus of the 
diaphrigm It disappears beneath the internal arcuate ligament 
The crus is easily cleared b\ finger and gauze dissection the retractors 
arc moved so as to exert a more upw ard pull and the greater sphnehnte 
nerve identified where it perforates the upper part of the crus The 
nerve often appears as several strand clo c together all coming 
through the same opening distinctlv above and rather external to the 
lumbar chain and ending after a course of about 2 cm in the aeliic 
ganglion If the internal arcuate ligament and the crus of the 
diaphragm are incised upwards with a round-ended tenotomv knife 
using the lumbar ganghonated chain as a guide both that chain and 
the greater splanchnic can be fallowed up abou. the diaphragm 
Moreover the le ser and least ^planchmcs come into v icw v ery ckarh 
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as they run along the body of the 12th thoracic vertebra (Ross) 
(Hg S6S) The advantage of carrying this dissection so high from 
below is that the lute where the diaphragm should be divided now 
becomes plain , further the nerve trunks, already isolated and clearly 
identified below, can be discovered without lo^s of time in the posterior 
mediastinum The surgeon now turns to the thoracic dissection fit 
pushing the pleura off the diaphragm in the inner two or three inches 
of its posterior extent This may be easily done, but it is often difficult 
to mobilize the pleura rapidly Tinger dissection carefulh used is the 
safest method aiming at the side of the 11th thoracic vertebra and, 
when that is reached freeing the pleura as high as possible The four 
nerves which still rciuain to be divided superiorly are followed as high 



as possible The ganglionated trunk is sectioned opposite the Oth 
body but the three splanchmcs which are more mobile, can be freed 
higher the main nerve mav be cut m favourable circumstances, at 
mid thoracic level (Fig SG9) Haemorrhage is best controlled b\ 
silver clips or diathermy the vessels are alwavs small but the\ arc 
alwa\s deep Bleeding is unimportant as a rule in any part of the 
operation The wound is closed without drainage in the usual manner 
Modification — The division of the crus of the diaphragm in the 
line of the lumbar ganglionated chain up to and above the perforation 
of the greater splanchnic nerve suggested b\ Paterson Ross, is an 
excellent innovation as I can testify It allows much greater ccrtainU 
m the identification o* structures, and very possibly it may be sufficient 
to limit the operation to this sub and trans diaphragmatic field if 
a good length of the greater splanchnic can be freed There is no 
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doubt that as much of the lumbar chain and the two smaller splanchnic* 
can be removed as is desirable The onh possible objection is the 
length of greater splanchnic that can he extirpated , tins must be an 
incentn t to the operator to secui e as much of it as he can (Fig 870 ) 

The operation is an improve- 

ment on the Craig Adson technique 0 

since it is more radical without /A \ 

adding anj thing to the seventv or v 

difficult} of the procedure It is ^ v j} . 

not possible to divide the branches J“> 
which the greater splanchnic gives S^vvao/te ’*' " 
to the aorta in the lower part of the 

thorax bj this approach the> can fjj? ,S 

only be cut bv the full Smmnvzck to the splanchmcs from below 
procedure Opinion to-da} stronglv 

favours the Srmthwick operation as being that most hhcl\ to cause a 
substantial fall in blood pressure Peet still adheres to Ins supra 
diaphragmatic method, having. now over 1 000 operations to his 
credit He claims that his technique does not cause stenlitx in males 


and po siblv it suffices for the mildu casts 

Mortality.— The mortahtv of these -splanchnic resections is remark 
abl} low (2 to 8 per cent) rhe causes of death arc usualls coron ir\ 
infarction or some cerebral accident (haemorrhage or anoxia) 



PREPARATION 


1827 


logical operations, as an incomplete! v emptied rectum, full of vvaterv 
/fecal material, m clo^e proximity to the operation ana is obviously 
undesirable If an aperient is needed at all, it should be given at least 
forty -eight hours before the operation and if it does not act satis- 
factorily , emptying of the bowel may be assisted b\ an enema not less 
than twelve hours before the operation 

Preparation of the tladder. — In all gynecological operations it is 
extremely important that the bladder bt empty It must be borne 
in mind that many gynaecological complaints in themselves render 
complete emptying difficult It is therefore adyjsable that as a 
routine, the bladder should be emptied by catheter immcdiatelv before 
operation If several operations art being clone at a session it will be 
found very useful to have the catheter passed while the patient is in 
the ward, and left in the urethra while she is taken to the anaesthetic 
room and anesthetized, as sometimes a patient his to wait ten or 
fifteen minutes m the anesthetic room and during that short time 
may produce a surprisingly large secretion from the kidney s 

Pre-ansesthehc medication — Prc operate e medication is greatly on 
the increase In gymecology it is particularly important to take into 
consideration not only the usual nervousness of the patient but also 
the special operation to be performed The administration per rectum 
of drugs such as avertin is not advisable before an operation on the 
perineum, as some of the solution is likely to escape during the operation 
and, being contaminated with fceccs to infect the operation area 

Werthcim's hysterectomy involves much dissection of tissues and 
consequent shock, and it is a verv common practice to give a spinal 
anaesthetic, as a nerve block, combined with a general anaesthetic It 
is inadvisable to use a spinal alone for an operation which takes as long 
as a Wertheim with the patient in the full Trendelenburg position as 
not infrequently a conscious patient will get a feeling of nausea, ami 
retch, if not actually' vomit, at a most critical stage of the operation 

Aphrt from these considerations, the choice of premedication must 
depend upon the temperament of the patient and the practice of the 
an'estlietist 

Preparation for a perineal or vaginal operation — The labia majora 
mons Veneris, and inner and posterior aspects of the thighs should be 
shaved, and the whole area wdl cleaned with soap and water, rinsed 
and dried with sterile wool It should then be swabbed with surgical 
spirit and again dried Ether soap and ether are apt tg sting and 
bum the labia, and are Lest avoided The whole area is then painted 
with an antiseptic solution Tinct todi mitis is a favourite but m 
some" women causes intense burning of the vulva for several days 
Violet green solution (Bonney 's blue paint) is excellent for the purpose, 
and does not cause irritation or burning The whole area is covered 
with aseptic dressing and the painting can be repeated immediately 
before the operation 
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Preparation of vagina — Before an\ operation involving the \a{,un 
two antiseptic douches should be given the first one al out twche 
hours and the second one an hour 1 cforc the operation \\ hen the 
patient is under the anesthetic and in the lithotorm position the 
vagina can be further cleansed Some advocate thorough washing 
with soap and water but swabbing with' an antiseptic is usual!} 
efficacious Here again iodine is ver) hkclv to cause irritation and 
burning \ lolct green solution is good but Ins the disadv ant age b\ 
reason of its colour that the operation area particularlv the vault of 
the vagina ma\ be verv bard to see Surgical spirit is almost equallv 
elficacious and has neither of these di adv antages 

Abdominal preparation — The shin of the whole of the anterior 
abdominal wall as far out as the anterior superior iliac spines and 
from the ensiform cirtilage to the pubes should be shaved The 
shaving should be earned down to include tic labia nnjora The 
whole area should be washed with soap and water rinsed and dried 
with sterile wool and then washed again with ether soap TIil ether 
soap is cleaned off with acetone and ether and the whole arc i painted 
with antiseptic solution such as tinct lodi nutis 2 per cent picric 
icid in spirit or violet green solution If violet green solution is 
used three applications should be made allowing the solution to dr) 
in between each application After painting the whole area is 
covered with aseptic dressings which are left in place until the patient 
is in position on the table 

Vaginal preparation — If the abdominal operation is to involve 
opening the vagina this should receive the same treatment as has 
been described for vaginal operations If the vagina is not to be 
opened no special preparation is required 

Tor a Werthcims hj stcrectomj a special preparation is full) 
dcscrilcd on p 1&G0 

Postoperative treatment — When the patient is brought bach 
from the operating theatre she should be put into a bed winch has 
been thoroughlv warmed but from winch all hot water bottles have 
been removed An anaesthetized patient is ver) easil) burned b\ a 
hot water bottle even if it is well covered and protected as the 
damage is not truh a bum but necrosis due to the altered condition 
of the ncuro mu cular mechanism of the cardio vascular svstein 
Tlie nur^e should be m constant attendance to guard against 
c\ anosis due to vomiting or swallowing tongue When the pati nt 
comes round from the anajsthetic the hvpodermic administration of 
nforphiagr 1 or heroin gr * is useful to alia) restlessness and stop pain 
This injection mav he repeated six to eight hours later if necessarv 
Shock — It is onl) after large operations that there is an) appreciable 
shock nowadavs but there is sometimes a certain amount ifter the 
removal of verv large tumours and particular!) after a Wertlunns 
hvsterectomv ‘'hock sometimes follows an operation during which 
there has been an excessive loss of blood particular!) an extensive 
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my omectomy , and in some cases of ectopic gestation (when the blood 
has real!} been lost before the operation), and m se\erc menorrhagia, 
when the loss Of blood before operation has been so great as to cause 
a marked secondary anzemia 

A mild degree of shock is well treated by giving ten ounces of 6 per 
cent glucose in saline per rectum If it is given within half an hour 
of the end of the operation it is usually retained and rapidly absorbed 

Patients suffering from more marked shock or anaemia are sometimes 
best treated by intravenous medication Intray enous saline will do 
much to combat shock and a pint run in by the drip method at fort} 
drops per minute is very valuable in some cases For the most severe 
cases and as a routine after Wertheim s h\ sterectomy , a blood 
transfusion is infinitely preferable, and one or even two pints admmis 
tered by the continuous dnp method of Marriott and kehwich has 
completely changed the operation mortality rate of Wertheim s 
hi sterectomy 

Catheterization — After any g\ nosological operation particularly 
after an operation on the perineum, the function of the bladder is apt 
to be disturbed, and the patient is unable to pass urine spontaneously 
It is a \ery common nursing fault to withhold the catheter It is 
most harmful, to allow the bladder to get over distended in a mistaken 
hope that, if the patient is left long enough, she will \ oid urine herself 
If the patient has failed to pass urine within twelve to sixteen hours 
of the operation, the catheter should be passed as a routine, and it 
should be passed before this timed there is any e\ idencc that a quantity 
of urine is collecting in the bladder , and thereafter, unltss the patient 
passes urine spontaneously , the catheter should be passed as soon as 
it is estimated that ten ounces will have collected A fair estimation 
can usually be made by keeping a record of the amount of fluid the 
patient has drunk. 

This point is of particular importance after a Wertheim s hyster- 
ectomy During the course of this operation, most of the blood supply 
of the bladder is cut off, and a great deal of the bladder is dissected 
from tlie surrounding tissues and the resulting paralysis is likely to 
last at least two or three Weeks and frequently jt is six weeks before 
the bladder has completely regained its tone When a patient who 
has had Wertheim s hysterectomy does pass urine spontaneously, a 
catheter should be passed immediately after the act, when several 
ounces of residual urine will be found, and it is merit important to 
draw off this residual unne each time If it is left m the bladder it 
not only lengtheas the time taken by the bladder to regain its tom., 
but also tends to infect the bladder and the infection is very apt to 
spread up the ureters to the pelvis of the kidney and give rise to a very' 
senous pyelonephritis 

When an operation has actually involved the bladder or urethra, it 
is advisable to dram the bladder If the damage has been small, it is 
sufficient to insert a self retaining catheter, which is left draining into 
a bottle under the bed for two to ten days In mori extensive ca>cs. 
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suprapubic draining with continuous suction is preferable (See 
Operations on the BhdJer p 19S-1 ) 

Post anassthetic vonutmg is not usualh serious, after gvn rcological 
operations and requires no special mention 

Flatulent distention of the colon is however common after some 
pelvic operations as the sigmoid colon ma\ be con iderablv disturl cd 
owing to its pro\imit\ to the left o\ anan pedicle Tlatuh nt distention 
is particularlv apt to occur after a Cassarean section though it is verv 
difficult to explain wli\ It is probablj often due to incomplete harmo 
stasis Another possible factor is the atom of the abdominal wall The 
treatment is earlv evacuation of the bowels and in most ca.es an 
aperient can be given about tlurtv six hours after the operation If 
it has not acted vvatlnn twelve hours a simple enema mat !c given 
If distention persists the injection of I c c of posterior pituitarv 
extract or 1 cc of acetvlchohnc followed b\ a turpentine or ox gall 
enema is sure to be efhc nous 

Posture — It is the custom to nurse cases after a pelvic operation m 
the Tow lor position It is not nccessarv to Le at all strict and a 
patient should be allowed to change her position and spend some of 
the da\ and most of the night flat and be in a Towler position 
dunn & part of the di\ onl\ After an operation on the perineum the 
Fowler position is most uncomfortable and patients should alwavs be 
nursed fairh flat with just sufficient pillow's for comfort for at least 
a fortnight 

The spinal anesthetic common!) used as a nerve block at Wcrtheim s 
hvstereetomv i> of low specific gravitv so that it floats on the ccrchro 
spinal fluid It is therefore important that the patient should be kept 
in the Trendelenburg position for twelve hours after the operation and 
thereafter nursed as for abdomino-pelvac operations 

Diet — ' There arc no special points about diet It is quite unnecc 
sirv to urge the patient to eat and a verv light diet i> preferable until 
she actualh demands more 

Removal of sutures — Superficial skin sutures should be removed on 
the fifth or sixth da\ after the operation If through and through 
silkworm gut sutures have been used thev should be left until the 
tenth dav In most g\ n -ecological abdominal operations the dressing 
is verv unimportant and hospital cases are quite satisfactorv with no 
dressing at ill Manv women however feel the need of a fairh firm 
abdominal l inder and a man) tailcel is most -sitisfactorv \fter the 
stitches have been removed the wound can cither be left alone or 
covered with a collodion dressing 

Perineal operations — After operations on the vagina and perineum 
a sterile pad is placed over the parts and aftereverv act of micturition 
or evacuation of the towels the perineum and the vagina should he 
gentlv swabbed with cotton wool soaked in a weak anti eptic «oluti m 
and then carefutU dried It is opeciallv important gentiv to pass a 
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piece of cotton wool held bv forceps right into the \ agina as, when 
a patient is lung on her bach, fluid is apt to accumulate in the vagina 
and delay healing 

After-care — Man) parous women ha\e very poor abdominal 
muscular control, and divarication of the recti abdominis muscles 
occurs frequenth After an abdominal operation, such patients maj 
require some form of abdominal support The exact form can onlj 
be determined bv a stud) of the general build of the patient, as well 
as the site and extent of the scar 

I. OPERATIONS ON THE VULVA 
Rtmoval or Urethral Cvruncle 
1 he urethral caruncle max be treated b\ direct cauterization The 
patient is placed in the lithotomy position m a good light, the labia 
are held apart watli the thumb and forefinger of the left hand and the 
cauterv , at a dull red heat, is applied to the posterior part of the 
urethral meatus burning awa\ the caruncle and the undcrlwng part 
of the urethral mucosa The heat prevents bleeding, and healing is 
usuall) straightforward 

Caruncles are apt to recur, and a more complete cure is obtained 
if the lower end of the urethra which bears Skene s tubules is removed 
by dissection The incision encircles the external unnar) meatus and 
extends posteriori) about Jin be)ond it, and by dissection about Jin 
of the urethra together w ith the tissue immediate!) posterior to it is 
freed It is then cut half-wav through from the posterior aspect and 
tw o or three sutures of tine catgut are used to anchor the cut edge ot the 
urethral mucosa to the skin of the » estibule The anterior part is then 
cut through and two or three more sutures inserted Thes» sutures 
itsuallv stop all bleeding and there is rarelv anv trouble with mictun 
tion after the operation 

Rrviov \l of Bvrtiiolin Cvst or Abscess 
The patient being in tilt hthotomv position a vertical incision is 
made over the evst towards its inner aspect Tilt c\st wall is 
recognized b> its transluccncv and when it is reached tilt tissues on 
either side arc separated from its surlacch) light touches of the Anile, 
assisted b) blunt direction, for winch purpose the handle of the scalpel 
answers vtr> well It facilitates removal if the c)st can be got out 
unbroken On its vaginal aspect the covering tissues are verv thm 
On the outer side and behind it a ftw small vessels wall be severed, 
and any bleeding points that are seen should be picked up and, when 
the c\ st has l een remov ed should be ligatured Tw o or three catgut 
sutures should then be deepl) passed from side to side and buntd 
under the floor of the evst cavitv , the skin is not included When 
thev arc tied thev clo'-c the gap and check oozing Venous oozing 
mat be v era troublesome, and cannot 1 e controlled bv simple ligitures, 
as it comes from the cavernous tissue in the labia majora LastI), 
the skin tdges are united bv a continuous suture of fine catgut As a 

VOl II — £f> 
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rule no drainage is required but if there is a tendenev to oozing a 
small gauze wick can be left in for tuentv four hours The adnntigc 
of catgut for uniting cut edges of mucous membrane and shin m all 
plastic operations about the \agtna and vulva is that there arc no 
stitches to be removed later This is a matter of importance as the 
removal of stitches in this position is a source of considerable appre- 
hension and discomfort to the patient 

The procedure for dissecting out 
a Bartholin abscess is the same as 
for a c\st but it is more difficult 



because the tissues are matted 
together and the abscess does not 
shell out as does a cv st W ith 
a large acute abscess it is gene rall> 
better to incite m the first instance 
the dissection being postponed to 
a later date when infection will lie 
less virulent and the parts will have 
contracted a good dt il 

Reaioval or Knoctnt Timovrs 
iron ryr viv\ 
Sebaceous cy sts fibromata and 
papillomata ma\ have to be re 
moved The principles to he oh 
served are an incision «o planned 
as to he clear of the grow th hxmo 
stasis and suturing without tension 


Excisiov or \ ulv v i ok 



Fg 871 Exc s on of vulva for 
feucopfaft a snow ng area <0 6e 
exc sed 


Llucoflai t V 

Tw o incisions arc made is show n 
111 IT 0 871 The inner one starts 
in front of the urethral orifice ind 
passes lackwards just within the 
margin of tin vaginal orifice It 
crosses the middle line in front of 


the fourchette and runs forwards again just within the line of the 
vulvo vaginal margin to join the first part of the incision in front 
of the urethra The second or outer incision starts in front of the 


preputial folds of the clitoris and passes hackwards along the outer 
border of the labium mnjus It crosses the perineum either just 
behirid the fourchette or farther back according to the extent of the 
disease then turns forwards along the outer border of the other labium 
majus and joins the first part of the inci ion All the cutaneous and 
subcutaneous tissues within the loundarv lines of the two incision 


are di sected off as shown in Iig S71 Bleeding points shoild be 


picked up and tied 
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The first step in suturing this wound is to anchor the urethral orifice 
to the shm A point is chosen on the left side of the patient, where 
the shin will easily come in contact with the urethral orifice A 
suture is passed through the shin at this point and is then passed 
through the shin surrounding the urethra at its anterior margin It 
is then passed through the shin of the right side of the wound and tied 



Fig 872 — The dotted lines show incisions for complete excision of 
vulva and glands in groin The incisions in the groin are made with 
the patient on her back the incisions round the vulva with the 
patient in the lithotomy position 


The «econd suture is placed about J in posterior through the shin 
of the left flap and through the skin at the posterior edge of the urttliral 
orifice, and tied A similar suture is passed on the right side The 
two edges of shin anterior to the urethral onfice are then united hy a 
series of interrupted sutures The shin of the rest of the wound lias 
now to be united to the \ agmal imrgm, which is best done b} a senes 
of interrupted sutures , the} should be inserted alternate!} on the left 
and right side of the incision until the w hole w ound is closed (Fig 87 1 ) 
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1 \CIMON Ot \LL\\ roi 1 I (Till LIOM \ 

In c\ci ion of the vuh i for epithelioma in nil but tin fullest c i*-es 
it is ifccc-ean to runou the inguinal glands and tin whole hmphatic 
area should be rimoxed in one piece with the vul\a 
The operation is commenced with the patient on her Inch \n 
incision is made \bout 1 in nbou. Foupart s ligament from the anlirior 
superior spine to the mons \ eneris almost to the middle line and 
the skin and immediate subcutaneous tissue is dissected up for about 
2 in on cither side of this inci ion The fatt\ subcutaneous tissue con 
taming glands and 1\ inphatics is dissected of? the fa cia coxcnng the 



external oblique muscle commencing at the upper outer rigton and 
proceeding towards the middle line Bidding joints are secured 
and the mass of tissue is turned inwards and downwards so that it 
lies on the towel counng the space between the thighs Hie si in 
incision is closed to the middle hm cither In interrupted or a con 
tinuous suture \ similar dt cction is carried out on the oppo-ilo 
side until it meets the first di section m the middle line The pitient 
is then put into the hthotouu josition and starting at the Iwurcnd 
of the two inci ions an met ton is earned wideh around the vuh \ 
removing the whole of the labia majora and ending in the middl line 
just clear of the anal margin (1 ig f>72) 

\ second incision is made round the urethral and \ i & mal oril ccs is 
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described above, and the operation proceeds as lor simple excision 
(Fig b78), except that, owing to the wider removal of tissue, the two 
shin flaps will he united to each other for an inch or more behind the 
xagmil onticc (Fig 871) 



Fjg 874 — Methods of inserting sutures 


II OPERATIONS ON THE VAGINA 
Excision 01 Hwien and Evlxrmnc V\cin\l Orihce 

The patient is placed in the lithotomv position and the labia are 
separated The h\ men is seized with tissue forceps at two points, 
one on each side, approximately where the lateral walls of the vagina 
join the posterior wall Each tissue forceps is held b\ assistants so 
that the posterior edge of die hymen is everted and the portion 
between the forceps is cut off with scissors The free edge of the 
posterior vaginal wall is dissected up for about half an inch and an 
incision is then made antero postenorlv into the superficial muscles 
of the perineal bodv and skin of the perineum just sufficient to enhrgc 
the onhcc to the required extent (Tig 875) The flap of posterior 
vaginal wall is then sutured to the cut edges of the perineal skm to 
cover the raw area completely (Fig 870) 

This method is infinitely preferable to digital stretching and tearing 
of the vaginal orifice, as it leaves no small tags of hv men wluch if left, 
irm subsequenflv give n»e to as great a degrte of d\ spareunia as the 
original small orifice 
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H LMATOCOLTOS 

The patient is placed in the lithotoim position the bulging purple 
septum is incised with a crucial incision and the fluid allowed to 
escape As a rule no other treatment is required 

Removal of Casrs a\d 1 \^oce\t Tumours 
C\sts from embryonic remnants are sometimes found m the \agina 
Solid tumours are extremely rare In either ca^e the operation fof 
the removal of a simple tumour is carried out with the patient in the 




. rr 

Fig 876 — The enlarged vaginal 
orifice sutured 


lithotomy position and an appropriate retractor is used to expose the 
cyst If the c\st is in the anterior or lateral wall an Auvard s 
speculum is satisfactory but if the cyst is in the posterior wall other 
retractors must be improvized to give exposure 
The removal does not present any difficult An incision is made 
over the tumour and it is dissected out by blunt dissection bleeding 
points secured and the v agmal skin sutured with a continuous catgut 
suture 

Atresia of the Vagina 

Atresia of the vagina mav be congenital or it mav follow trauma m 
connection with childbirth or an operation Great difficult! mav be 
experienced in dealing with a stricture as there is very likely to be a 
great deal of very dense scar tissue which by cicatricial contraction 
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has drawn branches from the internal pudic arterv away from the side 
wall of tlic pelvis into such a position that the}’ maj cause very 
troublesome hemorrhage when the scar tissue is incised 
In favourable cases, a longitudinal incision is made posteriorly , and 
sutured transversely In unfavourable cases it may be impossible to 
obtain any improvement Such cases sometimes respond to prolonged 

treatment with graduated dilators 


Tor Congenital Absence of Vagina 

Several operations have been deviled to make an artificial passage 
in cases of congenital absence of the vagina Heretofore, the most 
successful operations have utilized a portion of the bowel as a graft 
with considerable success The operation, however, is of necessity 
severe, as it entails resection of gut Attempts to build a tabular flap 
of skin, and to graft it attached to a pedicle have not been very 
successful 

Recently a new method has been devised wherebv a large half skin 
graft is wrapped round a vulcanite mould, which is inserted into a 
space dissected between the rectum and the bladder, and allowed to 
remain there, not only while the graft takes, but until it is unlikely 
that cicatricial contraction will take place This operation is simple , 
in fact the only point of the whole operation is getting the graft as, 
in order to be successful, it is necessary to have m one piece a skin 
graft measuring at least Sin x 1 m An area of skin on the thigh is 
prepared as for a surgical operation and covered with a sterile dressing 
and bandage The patient is placed in the lithotomy position and a 
verticla incision about 1 in long is made, commencing just behind the 
urethral orifice, and cv tending towards the rectum Blunt dissection 
with the tip of the gloved finger is usually quite easy The dissection 
is earned out as far as the finger will go, and then is widened by the 
insertion of two fingers 

It is well to have prepared two or three vulcanite moulds of different 
si/cs, and the most appropriate si/cd one is put into the space already 
made in the perineum 1 he mould should pass easily into the space, 
and sfrotaW fre /erst o'eep fa the shin eifgu o{ the first incision To gtf 
the mould out, two fingers are placed in the rectum and the other hand 
on the abdominal wall above the symphisis pubis, when it will be 
found quite easy to manipulate from the incision The space in the 
perineum is lightly packed with gauze and the patient put flat, and 
the skin graft cut The mould is deansed, dried, and painted with a 
solution of Mastisol,* and the skin graft carefully applied, care being 
taken to put the external surface of the skin in contact with the 
mould, so that the cut surface will be m contact with the raw area 
in the perineum’ The mould, covered with skin, is now inserted into 
the space in the perineum and a few sutures are inserted to join the skin 
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edges of the original incision, leaving a small opening anteriorly to 
allow the escape of any serum or pus which forms around the mould 
The mould is left tn silti for six months, and then removed T or its 
removal, the skin covering it should be dealt with exactly' as described 
in the operation for excision of hymen The mould is withdrawn and 
thereafter vaginal dilators should be used for a month, to make sure 
that there is no cicatricial contraction at the orifice 

Le Fort s Operation 

This operation is only suitable for widows well past the menopause, 
as it really consists of obliteration of the vagina It can only be used 
in cases of complete procidentia 

The cervix must be held well down with volsellum forceps and a 
large area of the vaginal mucosa mapped out on the anterior wall 
The mucosa is dissected off this area, and bleeding points on the raw 
site secured A similar area is mapped out on the posterior vaginal 
wall and dealt with m the same way These two areas should be 
planned to leave a strip of vaginal mucosa about an inch wide on each 
side A long continuous suture is placed at the apex of the raw area, 
through the edge of what is left of the vaginal mucosa in the middle 
line close to the cervix and it is tied so that each end is of equal length 
The needle is kept on the first end and a second needle threaded on to 
the other end One needle is now passed through the edge of the apex 
of the posterior flap and two or three continuous stitches are made 
This needle is then held by an assistant and the other needle is used 
to come down the opposite side, stitching together the cut edges of 
the anterior and posterior flaps and, b\ a series of a few stitches at a 
time, the continuous suture is earned on until it reaches the vulva 
It wall then be found that the two raw areas are m apposition and 
that the two stnps of mucosa have formed a narrow tunnel from the 
vulva to the cervix It is usually quite easv to define the levator am 
muscles and to complete the penneorrhaphv m the ordinary way 

Plxstjc Operations for Prolapse 

Repair of cystocele. — This operation consists of dissecting the 
vaginal mucous membrane from the pubo cervical fascia, pleating the 
pubo cervical fascia and removing redundant vaginal mucosa 

The patient is placed in the hthotomv position and an Auvard 
self retaining speculum put m the vagina The cervix is exposed, 
seized by volsellum forceps, and pulled down and held b\ an assistant 
The surgeon seizes the vaginal mucosa at a point about one inch 
from the external os, and lifts it up to ascertain the junction between 
that part of the vaginal mucosa which is firmly attached to the cervix 
and that part which is really the reflection to the anterior fornix It 
will be found that the mucosa can be raised up to give the appearance 
of a frenum This frenum is snipped with scissors and a blunt dis- 
sector — appropriate^ , the closed blades of round nosed scissors — can 
be inserted into the plane of cleavage between the vaginal mucosa and 
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pubo cervical fascia Blunt dissection must be earned out right to 
the margin of the urethral orifice 
In an extensive cy stocele, it ma\ be easier to do this dissection m 
two stages dissecting about half way and then slitting up the anterior 
mucosa as far as the dissection has gone, seizing the edges with tissue 
forceps and, from this fresh point of traction continuing the blunt 
dissection The anterior vaginal wall is then slit up throughout the 
entire length, right to the margin of the urethral orifice, and tissue 
forceps placed on the cut edges, which are held apart by assistants 
With a swab, the pubo cervical fascia can casil\ be separated from 
the vaginal mucosa well to the sides of the cy stocele This dissection 
is sometimes facilitated by a. series of snips with the points of the 
scissors, just under the margin of the cut vaginal edge When the 
pubo cervical fasen has thus been exposed, a senes of sutures — either 
interrupted or continuous — of the Lembert type are placed in the 
pubo-cervical fascia, the first stitch being placed at the urethral end 
of the incision as far out on the left side as possible The needle is 
then passed in a similar position on the right side the intervening 
tissue depressed, and the suture tied The next suture is a little lower 
on the left side, and similarly on the right, until the suture line reaches 
the eerv ical end of the incision The redundant \ agmal mucosa is cut 
awa\ , and the edges united by continuous or interrupted suture 

Fothcrgdl’s operation. — This operation consists of amputation 
of the cervix, exposure of the pubo cervical fascia as in the treatment 
of cy stocele, suture of the lateral cervical tissue in front of the cervix 
and repair of the anterior vaginal wall In certain cases of prolapse it 
is almost the ideal method of treatment, and the points to be observed 
in order to decide if the type of prolapse is suitable are as follows 

(1) it must be possible to draw the anterior vaginal wall com 

pletel\ out of the vulva 

(2) there must be firm anchorage of the lateral vaginal formers, 

and 

(8) the cervical canal must be elongated 
The patient is placed in the lithotomy position, an Auvard s speculum 
placed in the vagina, and the cervix seized with volsellum forceps and 
drawn out of the vulva The cervix is dilated by the passage of three 
or four graduated dilators, to facilitate the subsequent passage of 
sutures The lateral vaginal mass is defined through the vaginal 
mucosa and seized on either side by tissue forceps as far out from the 
cervix as is judged wall meet in front of the reconstructed cervix and 
give it support With a scalpel, an incision is made from close to the 
margin of the urethral orifice, extending down the side wall of the 
vagina to just medial to the tissue forceps on the lateral v‘agrnal 
masses, and then around the posterior lip of the cervix and up the 
lateral wall of the vagina to the urethral onfice (Tig 877) The apex 
of the flap near the urethral orifice is seized and the area of vaginal 
mucosa defined by. the incisions is dissected off the pubo-cervical 
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fascia until the cervix is reached (Tig 878) The bladder must next 
be dibsected off the cervix The dissection can be started bj making 
a few snips with the scissors and completed b> blunt dissection with 
the aid of a swab . When sufficient cervix is. exposed in front, the 



dissection is completed round the cervix in order to raise lateral and 
posterior flaps In the posterior dissection, care should be taken not 
to open the peritoneum of the pouch of Douglas The cervix Ls then 
cut through with a scalpel During this mameuvre, the anterior edge 
of the cervical stump is seized with volsellum forceps to prevent the 
uterus from retracting The ampu- 
tation of the cerv ix is then completed 
A catgut suture is placed through 
the posterior lip of the stump of the 
cervix in the midline (Fig 879) and 
continued through the posterior flap 
of vaginal mucosa and tied so as to 
bring the vaginal mucosa in contact 
with the mucosa of the cervical canal 
A similar suture is next placed in 
the lateral angle of the stump of the 
cervix and passed through the vaginal 
mucosa m such a position that it will 
cov er the postero-lateral quadrant of 
the stump and meet the mucosa of 
7 n the cervical canal as before This 

Fig 879 —inserting the first suture manceuvre is reputed on the opposite 
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bide The next suture is a complicated one, aimed to fix the lateral 
v agmal misses to the anterior portion of the stump of the cervix and 
to each other riic needle is first passed through the lateral vaginal 
miss of one side \\ Inch has been picked up w ith tissue forceps and 
then through the stump of the cer\ ix from the interior surface of the 
stump into the cerucil canil The needle 1 -, next pissed bich again 
from the cervical canal through the cervix to the anterior surface of 
the stumo an 1 then through the lateral v agiml mass on the opposite 
side (Fig 880} This suture should be of stout catgut as it requires 
considerable strain to bring the lateral raises together in the middle 
line When it has been tied the ends should be held in Spencer Wells 
forceps and used as a tractor Another stout suture is now inserted 



It begins about a quarter of an inch nearer the urethra thin the first 
suture passes through the v iginal mucos t on one side through the 
substance of the anterior portion of the ccrucil stump — not encroach- 
ing on the cervical mucosa — and out through the vaginal tmico'i of 
the opposite side This suture further fixes the \ iginal mucosa to the 
stump of the cervix The ends are held m Spencer Wells forceps and 
the first suture mi} now be cut starting from this suture and this 
one used as tractor A series of catgut sutures are then put into the 
flap gradually approaching the urethral onficc and so closing the 
incision (Tig bSl) This operation should alwavsbe followed b} a 
penneorrliaphv 

Owratioxs i or nsriLv 

Vesico-vaginal fistula. — Operations for the cure of a vesico vagin il 
fistula must of neccssitv be varied according to the extent of the 
d image to be repaired and the actual site of the fistula The principles 
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employed arc, mainly , separation of the vaginal wall from the bladder 
wall, remo\aI of scar tissue from the edges, and an endeavour to 
suture health\ tis«ue to health* tissue, with as big a space as possible 
between the suture line in the \agmal wall and the suture line in the 
bladder wall 

A small fistula which is. easily accessible can be repaired from tin 
\agma especially if there is not much scar tissue and the \aginal wall 
near the fistula can be mobilized on the subjacent structures The 
\agmal wall should be seized with tissue forceps in two or three places, 
each about half an inch from the edge of the fistula, the tissue forceps 
being so placed that when held bv assistants, a good mow of the fistula 
is obtained by the surgeon The very edge of the fistula is then picked 
tip with a fine notched dissecting forceps and, with ,a slender pair of 
curved scissors a senes of bmps is made round the opening to free 
the bladder mucosa from the vagina The opening into the bladder 
can then be closed b\ a fine catgut suture on a small curved needle 
The ends of this suture should 1 1 left long and held out of the wav , 
thev will be found useful later to identif* the site of the fistuh 

The dissection of vaginal flaps is now continued avvav from the fistula 
until about half an inch of vagina has been denuded Oozing from 
this raw area is controlled and the closure made more secure by placing 
a purse string suture in the raw tissue about a quarter of an inch from 
the actual fistula and in vagina ting the suture which actual!* closed 
the fistula ns this purse string suture is tied The fried portion of the 
vaginal mucosa is trimmed aw i\ and the vaginal mucosa carefully 
sutured, so completing the operation 

In more extensive fistula, it nu\ 1 c impossible to bring the actual 
fistula well mto view in which case an incision should be made in the 
vaginal mucosa half an inch or more from the fistula and the mucosa 
dissected up towards the fistula instead of awav from it When a 
sufficient area has been cleared, a purse string suture can be inserted 
as described above followed bv closure of the vagina! incision, and 
the bladder opened bv a suprapubic exposure, the bladder mucosa 
trimmed and sutured with fine catgut from within the bladder 
(See p 2011 ) 

When then is much scarring all the bladder mucosa nn\ he so 
immobilized that it nnv require much mgemntv to find anv tissue to 
dissect or to rn ike anv flaps at all and an extensive scarred fistuh 
mav present one of the most formidable problems in surgtrv 

After tin repair of anv extensive fistula it is usually advisable to 
drain the bhdder for two or three weeks, either bv a self-retauung 
catheter or, m more severe cases, bv a suprapubic dram with suction 

Ureteric fistuhe —Ureteric fistula: mav follow total or Wert hum’s 
hvstcrictomv In such ca«es the fistula communicates with the 
remains of the vagina Iretcric fistula, mav also follow Id our, and 
then Tnav be either urettro-v aginal or urete ro-cerv ical fistul e In 
cither ca«e, the method of repair is similar, and depends upon the point 
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-it which the ureter is injured if it is near the vesical end of the 
ureter it is sometimes possible to define the ureter after having 
opened the bladder by a suprapubic incision without opening the 
peritoneal cavit\ In such a case an incision in the mucous membrane 
of the bladder maj enable the operator to bring the proximal end of 
the ureter into the bladder and to anchor it there with a few fine 
catgut sutures' If the injur) is more lateral it is better to open the 
peritoneal cavit) and define tlie ureter as it runs between the lasers of 
peritoneum forming the broad ligament much as in the operation of 
Wertheim s h)sterectom\ (See p 1802) The ureter is freed down 
to the fistula and the freed portion implanted in the upper angle of the 
bladder For this purpose the bladder itself must be opened anl 
the free end of the ureter anchored with line catgut sutures (See 
pp l‘l( 5 and 2017 ) 

It is usually advisable to dram the bladder through the suprapubic 
incision and to ippl\ continuous suction for ten da\s When the 
drainage tube is removed this opening usually closes m two days 

III OPERATIONS ON THE PERINEUM 
Perjneorrh vriiY 

1 The cure of rcctocele and repair of pehic floor— The patient 
is placed in the lithotomy position the labia nnjora and minora are 



Fig 882 — Cutt ng away r dge of scar t 


of per ncum. 
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to hold Inch the rectum The Spencer \\ ells on the centre of the 
vaginal mucosa is now drawn to one side and a semilunar fold of 
connective tissue will be apparent on the opposite side Tins fold 
is cut through close to the \agmal mucosa as far out as. the tissue 
forceps on the caruncuU mvrtiformes The Spencer Wells is drawn 
to the opposite side and a similar manoeuvre performed 
The finger is now withdrawn and the fingers of the left hand which 
also holds the Spencer Wells are used to evert the posterior \aginal 
wall off which connective tissue is sponged with a swab The 
redundant portion of the vaginal wall is cut away with scisSprs (Fig 
884) and care must be taken that only sufficient is removed to leave 



F g 885 — Insert ng first suture before F g 886 Vag nal flap partly *utured 
completely removing posterior needle p ck ng up levator an 

vag nal flap muscles 

a parallel cylindrical tube after suture At a point al out an inch up 
the vaginal wall will be found incorporated with a firm band of tissue 
—the levatoros am muscles and especial care must be taken not to 
cut away too much vaginal mucosa here Before severing the apt\ 
of this flap in the vaginal vault it is advisable to insert the highest 
suture as if the vaginal flap is cut off jt mav be difficult to find the 
central point The cut edges of the vaginal mucosa are then united 
from above downwards with a continuous catgut suture (Fig 88 >) 
and if the dissection has been accurateh planned there is no dead 
space As the sutunng proceeds a point is reached where the 
levatoros ani blend with the vaginal wall and the strong ridge of their 
edges is apparent The end of tins continuous suture should now lie 
drawn firmly upwards by the as istant Tins manoeuvre will throw the 
levator ani into still more prominent relief Two or three interrupted 
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Hie operation begins in inucli the same uaj as that for repair of 
rectocele (Tig S87) 1 he labn arc separated (Ti^ bSb) the caruncula) 

mj rti forints defined ind the last one on evcli side picked up with 
tissue forceps which are held apart The ridge throw n up m this, case 



perineum 

consists of vaginal mucosa united to rectal mucosa and it is cut oft 
as described abo\ e (T lg ) The posterior \ aginal w all i» dissected up 
again but usual!} onh for a \ery short distance os in most cases of 
complete tear there is no redundance Having dissected and trimmed 
the posterior vaginal flap attention is ne\t paid to tile rectum and 
anal canal Examination of the skin of the rtctal margin wall show 
that the rug-e instead of being arranged in a circle round the anil 
onfice are arranged as a fan posteriori} onl> and at each edge of the 
fan a dimple will be seen which represents the end of the tom retracted 
external sphincter This point is sei?ed with dissecting forceps and 
drawn upwards and to the opposite side and a cut is made with 
scissors outwards and downwards through the skin and subjacent 
tissue as f\r out as the anil rug® extend A similar mamemre is 
earned out on the opposite stle I*hc anal canal is freed from the 
le\ator am muscles b\ gentle dissection with iswab assisted if nccessar\ 
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b} a feu smj b u ith sciw rs 
(I ii» 890' \ continuous suture 
is in ertcil into the submucous 
coat of the inal can il cart full} 
{ avoiding the lumen starting at 

the apex and continuing to tilt 
junction of mucosa and skin 
A second sutun of the Lem 
bert tape is put into the in 
ttmal anal sphincter this 
should complcteh cover the 
first suture line A couple of 
interrupted sutures are next 
inserted to join the torn ends 
of the external sphincter 
Somctin es this muscle is not 
apparent but it can alw i\s be 
x ' found b\ inserting a sutun 

fairl> deeph in the aiex of 
the posterolatcrd cuts that 
Fg 88<j Remov ng scar t ssue between were nude to free th amis 
vag na and anus (f ,g SOI) When tll^c nre 

tied the} should cause the fanlihe arrangement of rage to become 
almost circular around the anal orifice 
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The opcntion i» completed bv suturing the \ aginal mucosa le\ \ tores 
am muscles and superficial perineal muscles in c\actl\ the same 
manner as m perineorrhaphy for rectocele [udc supra) except that 
the continuous suture m the posterior \ aginal wall should not be 
continued on to the shin of the perineum (Fig 892) The edges of the 
shin of the perineum should be united by a series of interrupted 
sutures (Fig 893) as it is lihch that this, area is infected with bowel 



Fig 892 — Levator am suture suturing Fig 893 —Repair complete 

posterior vaginal wall 

organisms and if a continuous suture becomes infected it will gi\c 
\\a\ throughout its length whereas one interrupted suture onl\ giung 
way Mill not cause much dela\ in healing 

IV OPERATIONS ON THE CERVIX 
Diutation or Tiir Cer\i\ wn Clrettage of the; Itfrus 
P erhaps the commonest and certainly the simplest operation on tlu 
ctrvi\ is dilatation This operation is sometimes an aid to diagnosis 
and at other times a means of treatment In both cases the technique 
is the same 

After routine surgical cleansing of the vuh a and \ agitn, a speculum 
such as an Amard s self retaining speculum is placed in the \agmn 
The ccr\i\ is steadied by \okellum forceps (Fig 8')}) iml the utcnnt 
sound is passed through the cer\t\ to determine tlu length and 
direction of the uterine ca\it\ The angle it which it passe* is care 
fully noted and graduated dilators arc passed one after the other 
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in the same direction and for the same distance until the requisite 
dilatation is attained Further procedures as indicated can now 
be undertaken 

The endometrium can be removed with a curette, either as a routine 
when the operation is done for sterility, or to obtain specimens for 
microscopic section for diagnosis A sharp curette is passed through 
the cerv ix to the fundus and, with a series of strokes from fundus to 
cervix an endea\ our is made to remove the entire endometrium 





Fig 894 — Sagittal section of the pelvic organs 

After curetting for an\ cause it is often advisable to swab the uterine 
cavitv with an antiseptic such as Tinct lodi mitis, violet green 
solution or spirit or with a caustic solution Mich as iodized phenol 
The solution pmv be applied on wool wrapped round a Plav fur s probe 
or on a small gauze swab introduced bj dressing forceps 
Insufflation or thf Fallopian Tunes 
To determine the patenc\ of the Tallopian tubes after dilating the 
cervix the last graduated dilator passed is hollow and is connected up 
either to a rubber bulb containing air, or to a small cv linder of carbon 
dioxide gas The whole sj stem is connected to a manometer and 
the ga* (or air) allowed to pass through the dilator into the cavitv 
of the uterus If the tubes arc normallv patent the gas (or air) 
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passes through at a pressure of about 100 mm Hg In 'some cases no 
gas (or air) passes until a pressure of over 200 mm Hg is reached if 
so fins pressure should be sustained for about a minute If still no 
gas passes the tubes are usuall\ blocked but in some cases after an 
mtenal the pressure drops and gas thereafter continues to pass 
through the tubes at a much lower pressure The probable explanation 
is cither that kinks in the tubes have been straightened out or that 
light film} adhesions of the abdominal ostium hav e been broken down 
so that the tubes previous!} partialis blocked have been made patent 
At the conclusion of this operation it is usual to turette in order to 
remove the endometnum which has been d imaged b\ the pressure 

Mv OMECTOMV 

Small submucous fibroids can sometimes be enucleated after full\ 
dilating the cerv ix \ fibroid which can be felt b\ the finger inserted 
through the dilated cerv i\ is seized b\ \ olsclhtm or ovum forceps and 
twisted out of its bed Hie twisting will occlude the blood vessels 
and stop all blcedin to Largtr fibroids fnav be removed in favourable 
circumstances b} morcellement The cervix should be dilated to the 
extent of the largest dilator the nearest part of the fibroid is seized 
with volsellum forceps and with a pair of scissors as much of the 
fibroid as can be readied is cut off The manoeuvre is repeated until 
all the fibroid has been removed 

V definite risk of this operation is due to the partial inversion of the 
uterus so that towards the end of the morcellement the uterus mi\ 
hive been cut right through and the peritonea] cavitv opened As 
these fibroids are frcquentl} septic this is a serious complication It 
should be dealt with expectantlv the hole an the uterus being repaired 
lmmediatch with one or two catgut sutures and the patient nursed 
m the howler po ltion in the hope that there maj be no more than 
local peritonitis 

TrACHELOPRHAPKY 

Deep tears of the cervix are sometimes best treated b\ a plastic 
operation The cervix must be expo ed as above with Auvards 
speculum grasped and ste idled b} volsellum lorcep It is then 
drawn to the opposite side to lrmg the laceration as much into view 
as possille A \ «haptd mei ion is made with i calpel on the vaginal 
portton just clearing the edges of the laceration and taking especial 
care that the apex of the V well clears the apex of the laceration This 
incision is carried dceplv into the substance of the cerv ix in order to 
t xpo e the fibre muscular portion cltarlv and dcfimtel\ \n met ion 
is now made on the endo-cen teal aspect of each lip of the laceration 
dceplv into the cervix to meet the first mci ion to remove a \ haptd 
portion of tissue Starting at the apex sutures are then in erted 
Thcv must be taken fairlv widelv — ic alout one quarter of an inch 
from the cut edge — on the vaginal surface and must pass dceplv 
through the tissue of the cervix to emerge just under tht cervical 
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mucosa The needle is then passed through the other side in exa^tlj 
the reverse direction so as to emerge on the vaginal portion one 
quarter of an inch from the cut edge A series of sutures i& passed 
The one at the apex is tied first and the others in order downward* 
The operation is thus completed and the cervix restored to its normal 
appearance 

Amputation of the Cervix 

This operation is best done bj the method origin all} described b\ 
Victor Bonney —often known as Sturmdorf s operation The cerv ix is 
exposed by inserting Au\ ard s speculum as above and seized and 
steadied b\ volsellum forceps It ma\ be advisable to dilate the 
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cervix to a small extent A horseshoe shaped fiap with the convexity 
downwards is marked out with a scalpel on the anterior surface of the 
cervix and the mucous membrane is dissected up until as much of 
the cervix vt vs proposed to remove is expo ed A similar flap is 
then marked out and di sected up on the posterior wall of the cervix 
(Fig 89o) The descending cervical branches of the uterine artery 
wall be lying m the connective tissue on each side at the angles where 
these two flaps meet These vessels should be ligated b\ passing a 
suture deep to them at either side and tying superficially to the 
connective tissue containing the vessels afterwards cutting the ti sue 
and vessels below the tied sutures The cervix is then cut across 
with a scalpel As the anterior part is severed it is as well to seize 
the stump with another vol ellum forceps as it is apt to retract and 
be difficult to secure again Having seized it the amputation is 
completed (Fig 8%) 

The next stage of the operation is to suture the flaps over the stump 
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The suture is parsed through the edge of the anterior flap and Iooselv 
tied leav mg both ends long Each end is then passed on a needle 
into the cervical canal through the substance of the cervix and out 
through the \aginil mucosa above the line of separation of the flap 
(Tig 897) Each of these sutures should be so passed that it comes 
out about one quarter of an inch from the midlme When pulled 
tight and tied it will be found to turn the flap into the lumen of the 
cervical canal and cov er the anterior half of the stump The posterior 
flap is dealt with ■qmihrlv and the sutures are used as tractors in 
place of the volstllum forceps Two or more small sutures are 
necessan on either side to approx im ite tl e rest of the edges of the 
two flaps (Fig b9S) 




F g 898 — Appearan e of cerv x when 
amputation has been comp] fled 


ReMOV \L OF CCRVICVL STLMF 

It is sometime » necessary to remote the stump of the cervix which 
has been left at a j revious sub total In sterectonn The patient is 
placed in the lithotomv po ttion and an \u\ ard s speculum inserted 
lhe cer\i\ 1 seized with vol ellum forceps and drawn down as far as 
possible A frenum of shin on tie anterior surface of the stump is 
picked up b} dissecting forceps just as described in anterior ci 1 
porrhaphv fins frenuin is snipped bj seizors an 1 bv vert careful 
blunt dissection the stump is freed from the bladder (. reat care 
must be taken as the bladder is denselv adherent to the tump and 
if this viscus 1 injured a ve-nco vaginal fistula wall result and will be 
\ery difficult to close An assistant next hold the \ of ellum forceps 
towards the sjmphvsis pubis to expose to the operators view the 
posterior aspect of the stump and b\ a similar manceuVTe the frenum 
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of skm is picked up and incised and by blunt dissection the rectum 
and peritoneum of the pouch of Douglas are separated until the finger 
reaches the anterior dissection and can be hooked right o\er the 
stump The stump is then drawn to one side and the anterior incLion 
in the vaginal mucosa joined by a lateral incision to the posterior 
incision and the vaginal flap pushed upwards with a swab A similar 
manoeuvre is carried out on the opposite side The first finger is then 
hooked right over the cervix the cervix drawn to one side and the 
tissue lateral to it containing the cervical branches of the uterine 
artery is seized with artery forceps and divided on the cervix side of 
the forceps This manoeuvre is repeated on the opposite side an i the 
cervix removed If the peritoneal cavity has been opened the 
peritoneum should be sutured to close the opening The tissue in 
the artery forceps should be transfixed with a catgut ligature and tied 
The cut edges of the vaginal flaps are then sutured with a continuous 
suture of catgut 

V OPERATIONS ON THE UTERUS 

Hx STERECTOMX 

There are four mam types of hysterectomy sub total total 
Wertheim s and vaginal hysterectomy Sib total h\ slcrectomy is 



F g 809 Laparotomy uterus contain ng fibro ds 


suitable for nulhparous patients m whom there is no suspicion of any 
disease of the cervix and a very clearly non malignant condition 
such as fibroids or metropathia hemorrhagica is the indication for 
removal In all cases m which -there is any suspicion of carcinoma 
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of the bods or in which there Ins been any trauma or infection of the 
cervix total hysterectomy should be performed ff tri/icim s fnstercc 
tomy is onlv performed for carcinoma of the cervix Vaginal 
hysterectomy is particularly indicated for prolapse in a woman between 
forty and fifty who is also suffering from excessive fo^s at the periods 
and the operation which will be described to illustrate this operation 
will be the combined vaginal hvsterectomv and plastic repair of 
prolapse 

Abdominal hysterectomy — In opening the abdomen the incision 
of choice is a mid line incision below the umbilicus If in the course 



Fig — Cia/rrpmg flre AfA’ Awnrd giMsw?r 


of the incision the muscle belly of both rectus abdominis muscles is 
exposed there is vtrv little risk. of subsequent scar hernia and the 
inusion gives verv much better access to the pelvis than am other 
Subtotal hysterectomy — When thi> operation is being performed 
for fibroids the incision should be just large enough to allow the 
operator to deliver the tumours (Fig 89 ( t) 11 k. upper border of the 

broad ligament should be gentlv grasped between the thumb and first 
finger and the ovarian vessels Ialloptan tube and round ligaments 
defined and clamped with two pressure forceps so that the c structures 
can be divided without bleeding (Fig *)00) A similar manoeuvre is 
then carried out on the opposite side The uterus can then be lifted 
farther ouf of the wound and the reflection of peritoneum on to the 
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upper surface of the bladder defined If the forefinger is inserted 
between the lav ers of the broad ligament where it has been cut it will 
enter a verj loose connective tissue plane where the peritoneum is 
loosely attached to the front of the lower uterine segment just above 
the bladder (Fig 901) The finger can easily be worked through this 
loose connective tissue plane to the opposite side and the peritoneum 
is then cut from the uterus using the finger to guard the bladder from 
injun The bladder is pushed off the cervix just sufficient!} to be 
clear of the point where the cervix is to be cut across The forceps 
on the uterine cornua are used as tractors and the uterus is draw n to 
one side and an arterj forceps placed on the utenne arter\ just where 
it is ascending the cervix slightlv higher than the level of imputation 
The vessels are cut with a scalpel and the manoeuvre repeated on the 



opposite side The cervix i cut straight across with a scalpel 
completing the removal of the uterus 

The next step is to Iigati re the mam vessels and m each case it is 
advisable to ligature with a transfixion suture and a surrounding 
ligature The forceps holding the left ovarian vessels should be 
taken first and a needle passed between the round ligament and the 
ov annn vessels It is tied round the ovarian vessels before the forceps 
is released and then the same ligature is used to surround the ov anan 
vessels and round ligament (Tig 902) The left utenne vessels should 
next be dealt with a needle being passed just through the edge of the 
cervix immediate!} below the point of the forceps holding the utenne 
arterv A mass ligature is then tied including all the tissues grasped 
b> the forceps in the base of the broad ligament As this ligature 
is tied the forceps should be released and the uterine vessels suzed 
again ^eparatelv and the ends of the ligature can then be ustd to 
make a- second ligature around the vessels separatelv The«e 
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numeraires arc repeated for the right uttnne and right ovarian 
pedicle respectively In most cast*, especially if care has been taken 
in inserting the needle for the ligature of the uterine arteries tin 
stump of the cervix will It quite dr\ , but occasionally there nm bt 
one or two bleeding points The best way to control them is to put a 
2 or cross suture into the stump, which when tied wall completely 
control am bleeding To insert this suture the needle should be a 
cutting pattern and should be passed through the substance of the 



Fig 902 — The pelvis after subtotal hysterectomy showing the 
position of sutures in ovarian pedicle and round uterine artery 

anterior part of the stump from before bachw ards, and then through 
the posterior part of the stump, coming out through the peritonea! 
covering posterior to the cernv fhe same Keedle is then passed 
similarly on the opposite side, and the two ends tied firmly An 
additional advantage of this suture is that it rolls the raw surfaces 
of the stump inward*, on to itself as well as being h-emostatic 

The pelvic peritoneum may be closed m one of two ways and the 
length and mobility of the ovarian pedicles indicate which method to 
use If tliev are sufficient!! long and mobile easily to reach the stump 
of tht cervix without tension, a purse string suture round each half 
of the pelvic peritoneum wall effectively bury all the raw ends of the 
pedicle and will, at the same time fix the ovarian vessels and round 
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this is done, the uterus will l>e drawn much nearer the surface and 
the area of cleared vagina will be more readily accessible for the next 
procedure Having made sure that the bladder is clear of the vagina, 
a stab incision is made anteriorly in the vagina and earned outwards 
to either side The vaginal portion of the cervix is set red with 
\ olscllum forceps and pulled upwards and forward*, while the scalpel 
cuts through the posterior vaginal fornix, and the uterus is removed 
It is sometimes an advantage to place two or more forceps on the cut 
vaginal edge (Tig 90S), particularly if the forceps on the uterine 
vessels have not quite reached the vaginal angle as m man\ cases 



Fig 9t>3 — The pelvis after a total hysterectomy The needle is shown 
transfixing the right ovarian pedicle the open vagina is seen 

there ma\ be some bleeding from the vaginal edge and the assistant 
can, bv pulling on the vaginal edge, make it easier to pass sutures 
Tlie ovarian vessels are ligatured precisely as described in the 
operation of sub-total hysterectomy 1 o ligature the uterine arteries, 
the suture on a needle should be passed through the vaginal angle, 
just below the point of the forceps, and should then be tied, surrounding 
the whole of the pedicle, the forceps being released as it is tied The 
forceps should pick up the main vessels and, after securelv h mg the first 
ligature, the ends of the same ligature are Used to encircle the ulenne 
vessels as m sub total h\ sterectomv The cut vaginal edges should 
be sutured together with a continuous suture, starting well out bn the 
angle and taking the whole thickness of the vaginal wall 
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Some advocate leaving a portion of the vagina open for drainage 
but if the main ves els have been properlv secured there will be 
nothing to drain as a continuous suture w ill stop all oozing from the rut 
vagina and drainage is unnccessarv The peritoneum of the pelvic 
floor is dealt with m one of the two methods described in the operation 
for sub total liv sterectomv and the abdomen closed 
Wertheim s hysterectomy — This operation is one of the most 
formidable and severe operations in surgery and certainly in g\ onco- 
logical surgerv and for this reason the altcmativ c method of tre Ument 
of carcinoma of the cerv i\ bv radium and \ rav s has been studied and 



developed to its present high standard Mam, ci'-es of carcinoma 
of the cerv i\ arc 1 est treated 1>\ irradiation but in s mic surgical 
cxtnpation of the growth is still indicated Tndocervical carcinoma 
docs not respond well to radium It al o earh gives ri c to metasta cs 
m hmphatic gland which arc not cosilv acccssil Ie to ra\& and tvtn 
in a co.e that appears to l c Group I glands are hkcl> to be involved 
Tilt general condition of the patient is another factor In carefullv 
selected cases the rtsults of the radical operation are better than the 
results of irradiation 

The patient mu tie cathetensed immediate!) 1 efore the anoMht tic 
as in this operation it is mo-.t important that the bladder should not 
onl) be emptv lut should have contracted down to its smalle t bulk 
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and if it happens to be fairlj full when the patient is an-estl etiscd 
the catheter nn\ emptj the bladder but lea\e it flabb\ and uncon 
tracted \ Spinal antithetic is useful as a ncnc block but it is not 
al\\a>s satisfactory as an anesthetic as sometimes the effect of the 
spinal will 1 egin to Wear off before the long operation is completed 
It is therefore better to start with a spinal combined with a general 
anaesthetic When the patient is anastlietiscd the a agina should be 
thoroughl\ cleansed and fairlj firmlj pad ed w ith gauze soaked in 
an anti optic (2 per cent formalin or \ lolct green solution) The object 



of this pack is twofold first of all it 1 elps to protnt the sjill of 
cancer cells and organisms from the septic surface and al o 1\ 
distending the vagina it makes it easier to define tl is structure in the 
course of the operation The end of this gauze pack should Le left 
long and should be placed between the patient s kgs when it can be 
easily reached during the operation b\ an a si^tant whose cl it\ it wall 
be to rcmo\e the pack during tl c course of the operation \ftcr the 
abdomen las been opened tie round ligament Tallopian tube and 
o\ arian arterj of tl c left side art seized in force] s pi ccd aero s the 
top of the broad ligament about an i ich horn the uterine cornua 
The uterus is drawn fo the right side therein putting the re tin l 
ligament and o\anan artery win re it crosses the 1 nm of the pelw 
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on the stretch The round ligament and o\ anan v esscls are encircled 
bv a ligature on a needle, as far out laterally as possible, in order to 
remove as much of the cellular tissue of the broad ligaments as possible 
(Tig 904) The\ are convementh ligatured m contmuitv and tlten 
cut on the uterine side of the ligature, and the upper outer border 
of the broad ligament is divided at the same time (Fig 90a) The 
uterus is drawn still farther to the right and a ligature on a needle is 
passed deep to the utero ovarian anastomosis about half wav down 
the side of the bod} of the uterus Tlus ligature is tied, and is then 
used to encircle the top of the broad ligament and the forceps on the 
latter are removed A strong ligature is advisable, and the ends 
should be seized in arterv forceps, as this ligature is required a-> a 
tractor later in the operation The same manoeuvres arc earned out 
on the nght side and the two tractor ligatures are held in the same 
forceps Traction is put upon them, towards the patient s head, to 
draw the uterus as high out of the pelvis as it wall come, in order to 
expose the peritoneum at the bladder reflection on the antenor surface 
of the lower uterine segment The pentoneum is divided across the 
front of the uterus, joining up to the cut antenor Iaver of the broad 
ligament It is then lifted towards the sy mph\ sis pubis, and the plane 
of cleavage between the bladder and cervix defined The bladder is 
separated from the cervix bv blunt dissection in the middle line, and 
then the separation is carefully extended laterally , taking great care 
not to injure the ureters, which maj be closelv adherent to the cervix, 
and ev en involved in malignant infiltration If the bladder is actualh 
involved it is advisable to abandon the operation 
The next stage is to define the ureters and uterine arteries The 
uterus is drawn to the nght bv traction on the tractor ligatures and 
held by an assistant The ligatured ends of the round ligament and 
ovarian vessels are seized separately in artery forceps, and the peri 
toneum between them is divided about an inch towards the lateral 
pelvic wall thus exposing the external iLtac vessels The peritoneum 
of the postenor lav er of the broad ligament is seized in another pair of 
artery forceps and drawn gentlv towards the nght By blunt dis- 
section with the fingers the lavers of the broad ligament arc further 
separated and the ureter is defined, closelv applied to the postenor 
ei oi pmtontrain tA \Yift tocad VigassraA, tsA Vs wit fex 

blunt dissection It is then traced forwards and downwards until it 
passes deep to the main utenne vessels which come off the antenor 
division of the internal iliac arterv By blunt dissection, the finger 
can be passed under the utenne vessels, and can be made completely 
to encircle them The uterine vessels are then seized by two arterv 
forceps and divided between the forceps Each end is ligatured, 
as the utenne end wall bleed if it is not, for there is a free anastomosis 
with the vaginal arteries The utenne end of the utenne artery is 
again seized and drawn upwards, which manoeuvre wall further expose 
the ureter, which can be dissected out downwards and forwards until 
it disappears under a fairlv strong 1 and of connective ti-sue passing 
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between the cervix and the angle of the bladder This bridge of tissue 
contains branches of the superior vesical artery and should be seized 
with artery forceps on the bladder side before it is divided The ureter 
can now be traced forwards and inwards to the base of the bladder 
The same manceu\ re is earned out on the opposite side 
The uterus is now drawn forward towards the svmphysis pubis and 
held there by an assistant The pentoneum covering the posterior 
vaginal fornix is seized in forceps and a definite line of demarcation 
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are s*en as well as the ligated main vessels 

will be found between the adherent pentoneum of the cervix and the 
loose pentoneum cov ering the vagina \ small incision is made in the 
pentoneum at about this point sufficient to allow the finger to be in 
serted and by blunt dissection with the finger the pentoneum of the 
pouch of Douglas is separated from the v agina and the incision w idened 
to the full extent of the space between the utero sacral ligaments 
Two fingers can then be inserted and the blunt dissection earned down 
to separate rcctutn from vagina as it is necessary to remove at feast 
half and preferablv two-thirds of the \ agma (Tig %G) 

The next manreuvre is t6 join the posttnor peritoneal incision to 
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the pentoneal incision in the posterior layer of the broad ligament 
One finger should be placed between the ureter and the posterior la\cr 
of the broad ligament and the other fingers m the dissection of the 
pouch of Douglas The hand is then pressed backwards towards the 
sacrum guarding the rectum and ureter and then the peritoneum 
between the fingers is divided with scissors There is sometimes quite 
a large vessel in the utero-sacral ligament which will require ligature 
This manceuvre is repeated on the opposite side The uterus is now 
retracted towards the patient s head and a further dissection of the 



F g 907 — Applying vaginal clamp 

bladder from the anterior vaginal wall is earned out until a sufficient 
amount of vagina is exposed The uterus will now be found to be 
held in the pelns b\ the two lateral expansions of the cardinal hga 
ments passing from the cervix and vault of the vagina below the ureter 
to the lateral peine wall Where these ligaments join the pelvic will 
there is a plexus of veins which max give nse to troublesome bleeding 
and it is best to secure the cardinal ligaments close to the pelvic wall 
with angular artery forceps before dividing them Thev are eventually 
divided nght up to the vagina when the uterus and cervix will be 
found much more mobile and coming farther out of the pelvis An 
assistant removes the gauze pack from the vagina and the vaginal 
clamp is immediately applied so that any cancer cells or septic material 
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in the vault of the vagina is shut in by tlie clamp (Fig 907) Angular 
forceps should be placed below the clamp on each side of the vagina 
as there is commonly a v osel m this situation These forceps are also 
useful m defining the vagina later on The vaginal damp is now used 
as a tractor and the vagina is cautiously cut through with a scalpel as 
far down as possible, and the uterus and upper half or two thirds of 
the vagina is removed (Tig 908) 

The next stage is to dear all cellular and glandular tissue from the 
external iliac vessels and the obturator fossa The cellular tissue 



cov ering the external iliac artery is lifted up and incised and by blunt 
dissection the external iliac artery and vein are cleared The vein 
is the more vulnerable and care must be taken especially if a gland 
is at all adherent to it When the external iliac vun has been defined 
blunt dissection can be carried out immediately below it in the obturator 
fossa and all the cellular and glandular tissue must be dissected out 
The criterion of a good dissection is when the obturator nerve is cleanly 
exposed and isolated crossing the obturator fossa Any bleeding 
points must be secured A transfixion ligature at each angle of the 
vagina secures the branches of the vaginal artery If hemostasis is 
good the v agina can be closed by a continuous suture but if there is 
oozing it xs advisable to leave a small pack of gauze soaked in flavine. 
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the end of which is passed into the \agma which is left open The 
pack can be removed ua the vuha twentj four or fort) eight hours 
later In suturing the peritoneum to complete the pelvic toilet care 
must he taken not to injure the external iliac arterj or a ureter both 
of these structures ma> be \ er\ near the peritoneal edge 
The abdomen is closed and the patient is nursed for the first twelve 
hours in the Trendelenburg position A continuous blood dnp 
transfusion is of great value in combating shock The most important 
point m the after care is the treatment of the bladder This organ is 
alwa) s paral) sed and is unlikel) to function norm all) for two or three 
weeks and during this time it must not be allowed to become over 
distended The catheter hould be passed at 4 C or S hourlv mterv als 
according to the amount of unne excreted b) the Lidnev The bladder 
should not be allowed to contain more than 10 ozs When the patient 
first v oids urine spontaneousl) the bladder does not completel) empt) 
itself and it is of supreme importance that a catheter be passed 
immediately to remove the residual unne 
Vaginal hysterectomy and plastic repair — Some cases of prolap e 
especiall) if accompanied b) menorrhagia w ithout gross lesion of the 
uterus are well treated b) a combined vaginal h) sterectom) and 
plastic repair The operation is commenced much as in Fothergil! s 
operation b) seizing the cervix with volsellum forceps and pulling it 
down The labia are separated either by retractors or b) temporanl) 
stitching them to the skin of the buttock and the area of the anterior 
vaginal wall to be remov ed is defined The bladder is separated from 
the cervix and b) blunt dissection is pushed off the cervix and lower 
uterine segment contmumg upwards until the peritoneum is reached 
The peritoneal cavitv is then opened A dissection is earned out 
on the posterior vaginal wall exactlv as desenbed under penneorrhaphv 
and again this dissection is earned up until the peritoneum of the pouch 
of Douglas is opened A point on either side of the v ault of the anterior 
f ap must be marked either b) forceps or better bv the insertion of a 
demarcation suture the ends of which are left long and held in forceps 
In a similar manner two points must be marked on the posterior flap 
and then the incision in the postenor flap is joined to the incision m the 
antenor vaginal wall By blunt dissection either with the finger or 
with a specially curv ed dissector a passage is made through the broad 
ligament above the uterine arterj which is clamped and divided The 
finger is next passed into the peritoneal cavit) through the antenor 
incision and the fundus of the uterus is hooked forwards and down 
wards and brought out into the vagina when the tubes round hga 
ments and ov arian artenes can be clamped and divided Sometimes 
especiall) if the uterus is retrov erted it is easier to get the fundus out 
through the posterior incision The remaining tissue between the 
utenne vessels and ovarian vessels is divided taking care to secure 
an) bleeding pomts before the) retract The divided ovanan pedicles 
are securel) ligatured and then sutured together m the middle line 
The suture extending forwards will close the antenor opening into 
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the peritoneal cavity The edges of the peritoneum of the pouch of 
Douglas are next sutured with a continuous suture, and the peritoneal 
cav it} thus closed The uterine vessels which have been secured 
in the mass of the cardinal ligaments arc al>o ligatured and sutured 
together in the middle line Good lucmostasis, must be secured and 
then the anterior vaginal w all can be re-formed Starting with the tvv o 
demarcation ligatures, a continuous suture joins the two flaps com- 
mencing at the vault and coming down the anterior wall The flaps 
of the posterior wall are now dissected laterally as much as is necessarv 
to form a cylindrical tube, the redundant part being cut away and 
again commencing with the demarcation sutures in the posterior 
flaps, the posterior vaginal w all is re formed 1 he lev atores am muscles 
and superficial perineal muscles are dealt with as m the operation for 
perineorrhaphy , and the operation is completed bv suturing the skin 
of the permeum 

Removal 01 the Vagina 

It is sometimes necessary for malignant disease or, more rarely, in 
simple conditions to perform a complete extirpation of the vagina 
Whenever such procedure is necessary, it is obvious that the uterus 
must be removed also, and therefore the operation is a severe one 
It is best carried out in three stages, commencing with the patient 
m the lithotomy' position and freeing the lower two thirds of the 
vagina, turning the patient to the Trendelenburg position and, from 
an abdominal incision removing the uterus and vagina and completing 
the operation with the patient again in the lithotomy position 

The first stage of this operation, with the patient in the lithotomy 
position, is exactly similar to the operation for the cure of rectocelc, 
and the finger dissection of the posterior vaginal wall is earned up as 
far as possible The incision in the posterior fourchette is then 
earned round laterally The anterior vaginal wall is stripped off the 
urethra and base of the bladder An incision is made into the vaginal 
mucosa about an inch postenor to the urethral onfice, and the vaginal 
mucosa is stnpped off the underlying tissues by blunt dissection 
The dissection js in the same pfane as described in the operation of 
anterior colporrhaphy , but in the reverse direction These two 
dissections are extended laterally until they meet At the lateral 
angles, branches from the internal pudie artery wall require ligaturt, 
and gradually the lower two thirds of the vagina is freed The 
introitus is next closed with a purse-string suture, and this suture line 
further mvagmated by a second purse string suture Bleeding points 
are seized and tied and the area lightly packed 

The second stage of the operation, with the patient in the Trendelen- 
burg position. — -The abdomen is opened and the operation 
proceeds as described for Wertheim's liy sterectomy as far as dividing 
the broad ligaments and separating the vagina from the lower uterine 
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segment, cervix and \ault of \agwa, when it will be found tint the 
dissection meets tint earned out from below The uterus is now 
pulled forward and held oxer the symphysis pubis, and the posterior 
dissection between the vagina and rectum is earned out again in the 
manner desenbed in Werthum’s hysterectomy, until the lower dis- 
section is again reached The ureters must now be clearly defined, 
and the uterus and vagina will be found to be held on!\ b\ the cardinal 
ligaments, which can be cut through close to the uterus, and the utenis 
and vagina removed per abdomen The ovanan vessels and round 
ligaments are ligatured as described in the operation of lnstercctoim 
The cardinal ligaments and utenne arteries are sutured and ligatured 
as desenbed in \\ ertheim's hysterectomy The pelvic peritoneum is 
closed completing the abdominal part of the operation, the abdomen 
closed, and the patient again put in the lithotomy position 

Third stage, in the lithotomy position. — The light pack is removed, 
and it will be found that the levatores am muscles stand out clearly in 
view Two or three interrupted sutures must be employed 
to bring them together, as described in the operation for rc'ctocele 
In a similar wav the superficial perineal muscles should be brought 
together, and finally the skin of the edges of the vulva sutured 

Mvovifctomv 

Tibroids maj be removed bv myomectomy Pedunculated fibroid*, 
simplv require cutting off and one or two sutures to stop bleeding 
from the pedicle Intramural fibroids must be shelled out Several 
fibroids may be removed in this way and sometimes several through 
tho- same primary uterine incision In multiple myomectomy the 
important point is to get good lucmostasis There is often free 
bleeding and much loss of blood can be avoided b\ tcinporanlv 
clamping the vessels before starting the operation I ight ring forceps 
are placed on the ovanan vessels on either side The utenne vessels 
can be temporarily occluded by applying Ilonnev’s mvornertomj 
clamp Tins instrument gnps the cervix and compresses the utenne 
artencs between its jaws and the cervix 

An incision is made over the most prominent part of the fibroid and 
the incision should be earned well into the substance of the fibroid itself, 
when the muscle of the uterus and the capsule of the fibroid retract 
from the surface of the fibroid, giving a clear demarcation of 
the line of cleavage, through which it is easy by blunt dissection 
completelv to enucleate the fibroid The cavitv from which tin 
fibroid has been removed must be obliterated by a senes of interrupted 
sutures which will, for the most part, give good harmostasis Only 
rarely is it necessary to ligature a bleeding vessel Wien the toj> 
part of the cavity has been obliterated, redundant muscle and peri- 
toneum may be cautiously trimmed and peritonea! coaptation secured 
by a continuous suture 
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C esare \\ Section ' 

(A) Classical Ciesarcan section — The classical operation is usually 
performed before the onset of labour or only just after labour has 
started and before rupture of the membranes A midhne incision is 
made in the abdominal wall from a point about 2 inches above to 
another point about 2 inches below the umbilicus going just to the left 
of the umbilicus itself and the abdominal cavity is opened (Tig 909) 



The uterus should next be centralized as at term tlus organ is usualH 
markedly on the right side of the abdomen It can be easih centralised 
by the assistant placing Ins hand veil to the nght flank and pushing it 
towards the left It is then incized b\ two or three sweeps of the knife 
No attempt should be made to seize anv bleeding points at this stage 
as anv such efforts will be quite fruitless Care must be taken when 
the membranes are exposed or the fatus ma} be cut When thev 
are cut the incision must be carefulh earned through the whole 
thickness of the uterus throughout the length of the incision The 
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operator then inserts his hand into the uterus and identifies a leg and 
e\tracts it, breech first Some difficult} ma\ be experienced in 
freeing the arms The} can however be readil\ hooked out b} the 
hand which is not holding the breech and the child delivered 
The child should be held head downwards, to allow liquor and mucus 
to run out of its mouth and air passages, and should be kept head 
downwards until it is breathing well The umbilical cord is clamped 






Fig 910 —Expressing the placenta 

with two Spencer ells forceps and cut between them, and the child 
handed to an assistant The finger is then placed m the upper angle 
of the uterine incision and the uterus delivered through the inci-ion 
in the abdominal wall It should then be wrapped in warm towels 
and compressed laterallv which will usuall} expel the placenta and 
control bleeding (Tig 910) The membranes usually separate easih, 
and care must be taken to ascertain that the} are complete, especial!} 
that the membranes lung in the lower uterine segment arc removed 
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In some cases, the placenta and membranes are unusually adherent, 
and it* may be necessary to peel them off with a swab. When they 
have been removed, the uterus should be again compressed and 
wrapped up in warm towels to aid retraction and control bleeding. 
The incision in the uterus is closed in two layers and a non-absorbable 
suture such as silk Is recommended. The first layer of sutures must 
take in .muscle only, and care must be taken that the suture does not 



encroach* on the endometrium as, if it does, an intra-uterine stitch 
sinus will inevitably result. Three or four such sutures are usually 
sufficient (Fig. 913). _ 

The second layer of sutures starts from the peritoneal surface of the 
uterus, takes in at least half the thickness of the muscle of the uterus 
and, when it is tied, if the sutures have been accurately placed, will 
give good peritoneal apposition. Usually six or eight of these sutures 
will be necessary to secure good closure. Further peritonealisation 
can be secured by a Lembert's suture of fine catgut, covering the knots 
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of the second layer of sutures (Fig 912) The uterus is again com- 
pressed between towels, to secure retraction, and to express any 
accumulated blood clot It is then returned to the abdomen and the 
abdominal wound closed 

(B) Lower segment Gesarean section.— The lower segment 
operation is more suitable for patients who have been m labour for 
some hours in fact, it is onlv after some hours' labour that the true 



Fig 912 — The first layer of sutures tied second 
layer inserted 


lower segment develops A midline incision about fi\e inches long is 
made from a point an inch or two below the umbilicus to the upper 
border of the symiphy sis pubis The abdomen is opened and the w ound 
retracted to expose the uterus The peritoneal reflection in the utero- 
vesical pouch is easily defined and the loose peritoneum in this area is 
incised transversely (Fig 918) The uterine muscle is then cautioush 
cut through transversely The incision should be curved, with the 
convexity downwards, as in this way there is less danger of injuring 
the uterine arteries and veins (Fig 914) The incision is earned 
cautiously through the thickness of the uterus, untd the foetal scalp 
can be just seen through the membranes The incision should now be 
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completed throughout its full width with scissors The fcetal head 
can be le\ered through this incision, using one blade of the obstetric 
forceps as a vectis, or the foetal scalp can be seized with Willett’s scalp 
forceps and by gentle traction drawn up through the incision Once 
the head has been delivered, the rest of the deli\ erj is simple 
The child and cord are treated as described in the classical operation, 
but the placanta and membranes may be dealt w ith in one of tw o w ays 
If the case is a " suspect ' case, the placental end of the cord should 
be cut off as close to the placenta as com enient, and left m the uterus 
The utenne incision is closed with a catgut suture, and the placenta 



Fig 915 —The uterine muscle is sutured suturing the pentcneuni 

later expressed through the vagina If the case is not “ suspect,” the 
placenta and membranes maj be removed through the incision forth- 
with The hand is inserted and the edge of the placenta felt for 
The placenta is then peeled off the uterine wall and removed through 
the incision 

The method of closing this incision differs comiderablv from tint 
described for the classical operation In the fust place, the wall of 
the uterus is verj thin, usually being less than a quarter of an inch 
thtch In the second place, this portion of the uterus is not contracting 
and relaxing to the «ame extent during the puerperium , and m the 
third place, ven little autohsis is taking place A catgut suture is 
preferable to a silk suture, and a continuous suture preferable to the 
interrupted sutures described in the classical operation (Fig 915) A 
second catgut suture is used to clo^e the incision in the loose peri- 
toneum, and the abdomen is closed in the usual wav . 
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Abdominal H\sti:kotom\ 

Abdominal lij sterotomj for termination of an carl} pregnane v is 
usual!} combined w ith sterilisation It may be done b> performing a 
miniature classical Orsarean section followed b} an operation on the 
Fallopian tubes as desenbed on page 1880) A more satisfactory wa\ 
howcv er is to amputate the fundus of the utems including the uterine 
portions of both Fallopian tubes To carry out this procedure the 
abdomen is opened b} a sub umbilical incision and the bod} of the 
uterus dch\cred through the wound A forceps is placed so as to 
grasp the Fallopian tube round ligament and the blood \essels in 
the broad ligament about half an inch from the point where the 



F g 916 Incjs ng the uterus for fundectomy 

Tallopian tube meets the uterus. A forceps is placed 111 a similar 
position on the opposite side An incision is now made transversely 
right across the front of the uteni just above the level of the forceps 
The tubes round ligaments and vessels are severed on either side 
and the incision carried down through the w all of the uterus until the 
decidua is reached (Fig J16) V second inci ion“is then made on the 
posterior wall of the uterus at the same level joining the cut edges 
of the broad ligaments and also earned douai to the decidua With 
the forefinger the membranes can casil} be separated from the bod} 
and lower segment of the uterus uni the cmbiyo removed intact 
attached to the fundus If the two lateral forceps have been well 
placed there will be verv little bleeding 
A suture hould now be passed just internal to the point of one 
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of the forceps and tied around the \ essels round ligament and Fallopian 
tube just below the forceps The forceps should be removed as 
this ligature is tied and re applied after tving so that it can be used as 
a tractor The tissues enclosed in the other forceps are treated m the 
same way and the other forceps re applied (Fig 917) 

The incision into the uterus is closed as described for the classical 
operation except that the first suture should be placed in the middle 
of the incision and subsequent sutures on alternate sides as the 
anterior and posterior walls of the uterus are not the same width ami 
if the sutures are commenced at one end it will be difficult to clo^c 
the other end neatl) The last suture at either end should be so placed 
that the end of the stump of the Tallopian tube and 'vessels is buried 



F g 917 — Method of sutur ng after fundectomy 

under the peritoneum The operation is completed bj clo ing the 
abdominal wall m the usual waj 

Shortening the Round Ligaments MomritD Gillum s 
O rER vtion 

Some cases of retroversion and retroflexion of the uterus are well 
treated b\ an operation for pleating and fixing the round ligaments 
After opening the abdomen in the middle line the left round ligament 
is picked up fairlv close to the lateral pelv ic w all and a ninntng suture 
is passed through it four or five times nght up to the uterine cornua 
Wien this suture is tied the ligament will be pleated A non absorb 
able silk or thread ligature is preferable and the ends are left about 
eight inches long and a similar manoeuvre carried out on the right 
side \ pair of curved forceps (round ligament forceps) is passed 
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deep to the fascial sheath of the rectus abdominis muscle and superficial 
to the belty of the muscle to the intern il abdominal ring The point 
of the forceps is then manoeuvred through the abdominal nng and 
between the layers of the peritoneum of the broad ligament A small 
incision is made in the peritoneum close to the pleated round ligament, 
and the point of the forceps is manoeuvred through this opening The 
ends of the ligature are seized bj the forceps and the forceps withdrawn, 
thus telescoping the pleated round ligament into the broad ligament 
through the internal abdominal ring and under the sheath of the rectus 
This manceuvre is repeated on the opposite side The ends of these 
ligatures are then threaded on needles and the shin and subcutaneous 
fat dissected from the anterior surface of the rectus sheath about an 
inch and a half lateral!} on each side the needles carr} ing the sutures 
are passed from below upwards through the sheath of the rectus, and 
tied on the anterior surface, thus fixing the pleated round ligament to 
the anterior abdominal wall 

Ventral Fixation oi the Uterus 
A more firm fixing of the uterus, suitable for some cases of prolapse, 
can be performed by passing three silk sutures deeply through the 
substance of the musgle of the anterior wall of the uterus The highest 
of these sutures should be close to the fundus the low est just abov e the 
peritoneal reflection o\ cr the bladder and the centre one about midua\ 
between Each end of these sutures is then passed from within out 
wards through the peritoneum, rtetus muscle and rectus sheath 
When they are tied across the middle line the utenis is firmly anchored 
to the anterior abdominal wall 

VI OPERATIONS ON THE OVARIES 

Ov ARIOTOMV 

The abdomen should be opened by a midltne incision 0\anan 
cysts are sometime s of great size and for large ones it is particular]} 
important to make a midline incision as m order to deliver the c\st, 
the incision may have to extend from the ensiform cartihgc to the 
symphysis pubis Moreover, with a large cyst it is not possible to 
determine from which o\ arv it has arisen and the pedicle mav be very 
short and almost inaccessible through a paramedi in incision on the 
wrong side Further, it is not possible to distinguish a parovarian or 
broad ligament evst from an ovarian evst, and a broad ligament cyst 
may be inaccessible through any but a median incision 

It is a general practice to endeavour to remove an ovarian cyst 
unruptured as, however innocent a tumour may appear extemallv 
there is always the possibility that parts of it art highly malignant 
and the spiU of fragments of carcinoma in the peritoneal cavity mav 
result in metastascs With modem mechanical suction apparatus it 
is at times permissible to reduce the-size of a v ery large cy st The cy st 
should be delivered through the wound and its pedicle clamped with 
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one two or more pressure forceps and the c\st removed (Figs 918 
and 919) The pedicle is then transfixed and ligatured with as imn\ 
transfixion ligatures as ma) be necessarj to secure haemostasis If 
the pedicle is verj broad care must be taken to ensure that the ureter 
is not looped up m the pedicle Sometimes adhesions are found 
Usuallj the} are easil) separated but the} ma} require clamping and 
cutting and subsequent ligature An} bleeding points must be 
secured and ligatured 

Broad ligament c} sts must be shelled out The peritoneum cov enng 
the C}st should be carefull} incised and b} digital dissection the c\st 
can be completel} separated from its bed provided sufficient care is 



used to avoid rupture Bleeding points in the wall of the bed must 
be care/all} secured and ligatured The peritoneum is sutured to 
cover the raw area If good haemostasis has been secured no other 
treatment is required as the intra abdominal pressure wall cause the 
space to collap e If haemostasis is not ^ati^factor} the space should 
be temporanl} drained through a stab wound well to the side- of the 
anterior abdominal wall Should the c}st be inadvertenti} ruptured 
it ma} be impossible to remov e the whole of it and as much as possible 
should be tnmmed awav and the rest marsupialized b} suturing the 
peritoneum to the cut edge of the remains of the cy st 

Salpingectomv 

The removal of the whole or part of the Tallopian tube for 
p} osalpinx or ectopic gestation is a simple operation There ifiav be 
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some adhesions to separate by gentle manipulation, with the fingers 
perhaps aided by a swab More dense adhesions may be best divaded 
with scissors When the tube is freed the mesosalpinx is clamped 
with one forceps and another is placed on the junction of the tube to 
the uterine cornua The tube is then cut off with either scissors or a 
scalpel and the tissues enclosed in the forceps ligatured with a simple 
transfixion ligature 

Salpingo 06phorectom\ 

In some cases the ov ary is so completely involved that it is necessary 
to remove it as well as the tube Adhesions are freed as above the 
ovarian pedicle is seized with one pair of forceps and another pair is 
put on the tubo ovanan ligament and upper edge of the broad ligament 
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close to the uterine cornua If care is taken to see that this forceps 
includes the utero o\anan anastomosis and the ligament of the o\ary 
there « til be no bleedtag vihea the tube and errary ire reirwced and 
the tissues may be tied off with ligatures as above It mav sometimes 
happen that a vessel in the o\ arian pedicle slips out of the ligature and 
retracts in which case a haematoma will form between the layers of 
peritoneum In such a cose the simplest procedure is to pick up the 
ovanan vessels, half an inch above the upper limit of the hematoma 
and pass an encircling ligature round them and tie the vessels m 
continuity 

Sali ivgosiovv 

Attempts to cure sterihtv due to blocks in the Fallopian tubes have 
so far only met with moderate success and each case must be dealt 
with on its merits Should the Tallopian tubes be blocked only 
at the fimbnal end it appears comparativelv easy to perform salpmg 
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ostomy The operation is simple The tube is *lit up for about an 
inch and, with fine catgut, the peritoneal coat is sutured to the mucosa 

Frequently, how e\ er, the tube is blocked at the uterine end If 
there be two or three inches of patent tube the patent portion can be 
isolated and implanted, so that one end is in the uterine ca\ itv The 
tube is divided and an} small bleeding points are seized and carefullv 
ligatured with fine catgut, and two or three sutures are employed to 
anchor the peritoneal coat to the mucosa The fundus of the uterus 
1* now incised so that the incision goes to the lateral angle on the side 
of the tube to be employ ed The proximal end of the tube is anchored 
in the uterine cavit\ by a fine catgut suture One or two strands of 
thick catgut mav be threaded through the lumen of the tube the 
uterine ends of which are threaded through the eye of a siher probe 
The probe is passed from the uterine cavit\ through the cervical canal 
into the vagina so that the catgut can be withdrawn per taginam a 
few da\s later The utenne incision is then carefullv sutured to get 
accurate apposition good haemostasis and at the same time not 
unduly to compress the implanted portion of the tube 

VII OPERATIONS FOR STERILIZATION 

The simplest method is to occlude the Fallopian tube bv passing a 
ligature round it and tving it tightly Unfortunately this method is 
more likely to fail than to succeed Section of the Fallopian tubes 
with ligature of the cut ends is also Iikel> to fail Section of the tube 
and ligation, «o that the ends overlap is more reliable but has a rather 
high percentage of failures 

SvLPIXGECTOMV 

This method is still more reliable The mesosalpinx is clamped and 
divided and the tube clamped clo^e to the utenne cornua The tube 
is then ligatured and the cut end buned by a purse-string suture and 
the cut vessels m the mesosalpinx ligatured 
CORNLECTOMV 

A still more reliable method is to excise the interstitial portion of 
both tubes This operation has been termed comuectomy A 
wedge shaped portion of the utenne wall is excised on each side 
taking care that in the incision the interstitial portion of the tube is 
included The incision is then closed by interrupted sutures and the 
distal end of the tube ligatured 

Fux*dectom\ 

A still more certain method is amputation of the fundus of the uterus 
Pressure forceps are applied on either side of the uterus about an inch 
below the insertion of the Fallopian tubes Included m these forceps 
are the Fallopian tube, the round ligament, the ligament of the ovary 
and the utero-ovanan vessel* The fundus of the uterus including 
the interstitial portion of the Fallopian tubes is then amputated 
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(Fig 916, p 1875) A ligature is ne\t passed through the wall of the 
uterus just below the point of the pressure forceps and tied below it, 
including all the structure* within its grasp The top of the stump of 
the uterus is then sutured, as though it weie a transverse Ocsarean 
section scar, b\ a senes of interrupted sutures (Fig 917, p 1876) 
Accurate pentonealization is secured bj a continuous suture from one 
end of the incision to the other 

Salpingoclcisis 

It is sometimes expedient temporanlj to stenhze a woman and 
the fimbriated ends of the Fallopian tube can be buried between the 
livers of the broad ligament in such a wa> that at a future date the} 
can be liberated The first step is to divide the o\anan fimbna and 
about an inch of the mesosalpinx, at the fimbnated end of the tube 
The cut portion of the mesosalpinx attached to the tube is ligatured 
and the ends of the ligature left long A small incision is made into 
the peritoneum between the tube and the round ligaments and with 
a finger or blunt dissector, the la\crs of the broad ligament are 
separated The long ends of the ligature are then threaded on 
needles, and each needle is passed to the low est point of the dissection 
and the threads brought out through the anterior lax er of the broad 
ligament, so that when the} arc pulled and tied the fimbnated end 
of the Fallopian tube is buried between Iaxers of the broad ligament 
A fexv fine sutures are employed complete!} to close the incision in the 
peritoneum and to anchor the Fallopian tube still more secure!} 
The abdomen is closed m the usual wa} 

VIII PRESACRAL SYMPATHECTOMY 

This operation aims at r emoung the whole of the presacral plexus 
of nerx cs, which consists usuallv of several trunks joining the abdominal 
sjmpathetic sxstem with the h}pogaslnc plexus The abdomen is 
opened m the midline just below the umbilicus The intestines are 
packed off so that the bifurcation of the aorta into the two common 
iliac arteries is defined The peritoneum o\ er this area is incised and 
the cellular tissue containing the nerve trunks is carefullv dissected 
off the common iliac vessels (Fig *120) It is an operation wluch needs 
considerable cart as frequent!} the ureter or the superior lurno 
rxhoidal v esscls are embedded m the cellular tissue and f it and max 
not be easil} identified When the cellular tissue containing the nerve 
trunks has been freed, about one inch to one and a half inches is 
removed between forceps, and the mass above and below the removed 
area is ligated, as there are small vessels which would otherwise bleed 
The incision in the peritoneum is then closed and the operation 
conjpleted b} closing the abdominal incision 

IX ACCIDENTS DURING OPERATIONS 

During the course of gv n -ecological operations neighbouring struc- 
tures are sometimes accidental!} damaged, particularly the rectum. 
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bowel, bladder and ureters Damage to these structures may have 
\erj senous results, not only m immediate complications, but al»o 
from fistulie which may be exceedingly difficult to close 

Rectum. — The rectum is very rarely damaged in penneorrhaphv 
even if it is, it is unusual for the result to be venous if it is noticed 
at the time and sutured If it is not noticed, it is likely there will he 
an infection of the operation, area which may result in a good deal of 
suppuration, but is unlikely to give rise to a permanent fistula If 



Fig 920 — Presacral sympathectomy 

there is suppuration, the ultimate result wall not be as satisfactorv as 
if healing is bv first intention, but is quite likely to end with a sur- 
prisingly good result The rectum ma\ also be injured in abdominal 
operations Inflammatory and malignant masses may be adherent, 
and attempts at removal may open the rectum It is obvious in such 
a case that there is a considerable risk of infecting the peritoneal cavity' 
and giving rise to general peritonitis, but if the rent is obsirved and 
carefully sutured there is a good chance that no ill effects whatsoever 
w ill follow 

The bowel, either large or small, may accidentally be cut on opening 
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the abdomen particularly if there are adhesions to the anterior 
abdominal w all Such an injury again carries a grav e risk of producing 
peritonitis (ror details of suture of intestine see section on Enterec 
temy and Intestinal Anastomosis Vol 1 p 908 ) 

Bladder— The bladder may be accidentally cut during anterior 
colporrhaphy If sutured at the time it usually heals well but 
sometimes — probably due to infection — the suture line breaks down 
and a sesico vaginal fistula forms which may be very troublesome 
indeed to close The bladder is even more likely to be injured when 
an operation is undertaken through the vagina for the removal of the 
cervical stump of a sub total hysterectomy and mu be even more 
difficult to close as the injury is likely to be very near the uretenc 
orifices In making an incision to open the abdomen the bladder 
mas be cut particularly if it has not been efficiently emptied Such 
an injury is not strious provided it is recognized anti sutured It is 
usually extra peritoneal and it is \er\ unlikely that a fistula wall form 
The bladder may also be injured during the manceuvre of separating 
this organ from the cervix uteri during the course of hysterectoim 
particularly total hysterectomy and \\ ertheim s hysterectomy In 
the latter it is always \ery serious as the tissues are unhealthy the 
bladder is de\ asculanzed and healing is poor These same factors 
may produce a fistula by sloughing after operation The fistula thus 
formed may only show itself a few day s to six. weeks after the operation 
Tistulie of this nature arc always difficult to cure they are frequently 
yery small and multiple and it may require two or three operations 
before a satisfactory result is obtained 

Ureters — Ureters are very rarely injured at vaginal operations 
They are very liable to injury during \\ ertheim s hysterectomy or 
during operations for broad ligament fibroids or parovarian cysts 
Rarely tw o or three inches of ureter may be draw n up into the pedicle 
of a simple ovarian cyst and may be injured when the pedicle is cut 
through If a ureter is cut an effort must be made to implant it 
into the bladder If it has been cut so high that it wall not reach the 
bladder the only course is to ligate it m the hope that the kidnev will 
atrophy and the remaining kidney cam on the excretory functions 
For details of implantation cf ureter see Operations on the Kidney 
and Ureter p 1%5 


MORTALITY 

Mortality will vary according to the seventy of the operation 
Following all operations there are certain nsks which may be classified 
as follows 

A Pneumonia and other lung complications 

B Cardiac failure due either to valvular disease or to di ease of the 
myocardium 
C Pulmonary embolus 
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D Py ehtis and py elonephrosis 
E Sepsis, including septicemia and pentonitis 
r Hemorrhage 
G Surgical shock 

H Unrecognized or incipient conditions such as dnbetes, thy rotoxi- 
cosis and other complications that may be aggravated bv the 
anesthetic or the shock of the operation 
Vaginal operations should not have a mortality of more than about 
0 5 per cent the highest mortality being among the more extensive 
operations such as vaginal hysterectomy Abdominal operations 
general!} carry a risk of about 1 5 per cent , and Wertheim's hystcr- 
cctomv about 10 per cent 
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OPERATIONS ON THE KIDNEY 
AND URETER 

By JOHN EVERIDGE 
I. OPERATIONS ON THE KIDNEY 

Preliminary examination. — The preliminary examination in opera- 
tions on the kidney involves complicated methods of diagnosis These 
include cystoscopy with all its allied methods, radiography alone 
urography by the excretion or ureteral catheterization technique, and 
estimation of the renal function By these methods, which cannot be 
described here the surgeon before operation, should be in possession 
of complete knowledge about the following points 

1, The diagnosis of urinary as opposed to extra-urinary disease 
2 The differentiation of vesical, ureteral, and renal disease 
8 The localization of disease to one or both kidneys 
1 The nature of the renal disease 

5 The estimation of the extent of the renal disease 

6 The estimation of the total renal function and that of each kidney 
By the use of modem methods the diagnosis is complete before 

operation, and only on the rarest occasions is exploration of the kidney 
— formerly so common a method of diagnosis —now performed 

Preparation of the patient. — The preparation of a patient for a 
kidney operation involves preliminary treatment of the bowel and 
the renal function and appropriate measures to combat urinary sepsis 
Treatment of the bowel is important, as distension of the gastro 
intestinal tract is a frequent sequel to operation on the kidney It is a 
distressing, and may be a serious and even fatal complication When 
the intestinal tract is already in good order, it is sufficient to empty 
the bowel by an efficient purge and an enema 
The purge should be given at least thirty-six hours before the 
operation, and should consist of an efficient dose of castor oil, or a 
vegetable laxative such as colocynth and hyoscyamus in a pill Salts 
should not be given, as they are uncertain in action and tend to 
produce flatulent distension After the purge, the diet should be 
moderate, and starchy foods such as untoasted bread and potatoes 
green vegetables and uncooked salads, should be avoided 
On the morning of the operation the lower bowel should be cleared 
by a small enema 

When possible, a course of six weeks' preliminary treatment should 
be undertaken, to include removal of decayed teeth, thorough treatment 
of oral and nasal sepsis, administration^ of bowel antiseptics (kerol, 
dimol, salol, calomel), and re*, bowel action by vegetable 
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aperients or liquid paraffin Tor an atonic bowel, massage and 
electricity may be necessary. 

Treatment of the renal function by diuretics such as large quantities 
of water, or waters like Vittel, Contrexcville, and Vichy, may be 
necessary, but the administration of too much fluid is apt to produce 
distension of the bowel, and should on this account be carefully 
watched 

Urinary antiseptics should be administered as a prophylactic before 
many operations on the urinary tract, hexamme or the sulphonamulc 
group being preferred It is wiser to discontinue, thirty -six hours 



Fig 92 x — Posture for Lumbar Exposure of the kidney 

(а) The lower lorn is raised as high as possible to piocure the widest costo iliac space 

(б) The lower leg is acutely flexed and with a sandbag under the knee the tendency to 

rotation is overcome the ankle being anchored under the fully extended 
upper thigh 

before major operations, all those likely to interfere w ith renal function, 
and to substitute alkalis as a defence against acidosis and renal failure 
Glucose and pre-operatw e drinks pros ide additional security 

Position of the patient on the operating-table. — The usual 
incision for the exposure of the kidney is in the lumbar region, and 
the patient must lie on the sound side In order to increase the space 
between the last nb and the iliac crest, a support 1 S placed under the 
loin (Tig 921n ) 

Edcbohls’ rubber air bag or the triangular air cushion originally 
designed by Dr Da\id Newman (Tig 922n), or the wooden kidney 
wedges described by Grey Turner* may be used II\ cry modem 
operating table is equipped with some form of metal support for 
the loin 
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In the kidney position the lower hip and knee are fully flexed and 
the upper thigh and leg extended in the axis of the body Sand 
pillows are placed in front of the upper knee and beneath the lower 
knee to prevent the patient rolling Carter Braine s rest is used to 
support the arm and prevent the arm and shoulder falling forwards 
(Fig 9216 ) This allows free play to the chest and greatly assists the 
anaesthetist The rest is a flat metal plafe which is pushed beneath 
the under shoulder To this is attached a rod which carries a metal 
gutter on which the arm rests (Fig 9226) The gutter can be raised 
or lowered 

The ventral, position is sometimes used the patient lying prone 
w ith the head turned to one side and the arms alongside the body In 
tins position an Edebohls bag is placed under the abdomen 
The dorsal position is used in abdominal exploration of the kidney 



Lumbar inCision — Two points form landmarks for the commence 
ment and termination of the incision namely the angle between the 
erector spirne mass of muscle and the 12th rib and the anterior superior 
iliac spine The line of skm incision may be curved oblique transverse 
vertical or T shaped (Tig 923 ) 

The curved incision makes most use of the valuable space m the loin 
and can be extended forwards The oblique incision approaches too 
near and is limited by the iliac crest The transverse incision does not 
take advantage of the recess between the erector spin's and the nbs 
The vertical incision gives a limited exposure The T shaped incision 
is suitable when additional space to that provided by the curved 
incision is necessary 

The oblique incision is used where the costo iliac space is wide 
The incision commences at the angle formed by the last rib with the 
erector spince muscle and passes downwards to a point on the crest 
of the ilium 2!l in posterior to the anterior superior iliac spine 
The transverse incision is more suitable where the costo lumbar 
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space is narrow It commences at the edge of the erector spins ma^s 
of muscles and passes transversely forwards, midway between the crest 
of the ilium and the tip of the last nb, for 3 or 3J in A transverse 
incision is useful in large renal growths in children It can be 
extended forwards to meet the amount of space required It also is 
useful when an mtraperitoneal exploration is required 
A very long oblique incision was used by the earlier surgeons, 
Moms Kelly, Albarran and Israel, in exploring the kidney and ureter 
This " lumbo-Uio-inguinal " incision corresponded in its upper extent 
to the curv ed incision, but continued dow nw ards far into the inguinal 
region, even to the edge of the rectus abdominis Wien more room i» 
required, a short vertical incision is made upw ards from the oblique 
wound extending sufficiently over the 12th nb 




Fi g 923 — Incisions for exposure of the kidney C, the curved incision usually adopted 
by the writer , still better approach to the pedicle may be gained by adding T, a transverse 
incision V and O, vertical and oblique incisions F, the nth costal incision of Bernard 
Fey , the anterior division of muscles is increased as required 


The curved incision has been used by many surgeons and has been 
subject to considerable modification W J Majo used a curved 
incision w hich commences at a point 2 to 21 m lateral to the dorsal 
spmes near the outer margin of the erector spina? The incision lies 
behind the 12th nb, and reaches downwards to a point I in below the 
angle From this point the incision passes obliquely downwards and 
forwards along the anterior margin of the quadratus lumborum to a 
point A in above the crest of the ilium, thence turning forwards 
parallel to the iliac crest as far as necessary 

I employ a similar incision, but take the angle between the 12th 
nb and the erector spmee as the indicator, and commence I to 1 \ m 
above this over the 12th nb or last intercostal space The incision 
(Tig 928), after passing vertically to a point midway between the last 
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nb and the crest of the ilium curves sharply outwards parallel with 
the crest The importance of carrying the incision well up over the 
12th rib was pointed out many years ago bv Zuckerkandl The line 
midway between the last nb and the iliac crest is better than the one 
which lies near the crest, as the latter leav es only a narrow fringe of 
imjscle attached to the bone, which is apt to produce a weak scar and 
resulting hernia Further, by traversing muscles m the intermediate 
line, it is usually possible to a\oid division or bruising of the last 
dorsal nerve which is generally to be seen below the gap in the muscles 
entering them in the mtd'axillary line The anterior limit of this 
incision depends upon the amount of room required and follows the 
line of Morris's lumbo 1 I 10 inguinal incision The skin is undercut 
along both lips of the wound and retracted widely 

A vertical incision has been used by Simon (1889), Czerny (1887), 
and Edebohls The incision is made with the patient prone, and is 
placed at the outer border of the erector spin re muscle The exposure 
thus obtained is very limited, and is only suitable for operation in 
such conditions as movable kidney in the female subject 

Mouat draws attention * to the advantages offered by the incision 
of Fey f >n the removal of a large kidney adherent in its upper part 
Tins follows the 11th nb which is separated subpenosteally and 
dislocated downwards The deep penosteum is incised in the same 
line and the incision is then carried downwards and forwards through 
the muscles, as required to give adequate exposure I have found it 
satisfactory but in two of my cases chest complications resulted from 
opening the pleura (rig 928) 

In an oblique transverse, or curved incision th6 lateral edge of the 
htissimus dorsi and the serratus posticus infenor are cut and the 
postenor border of the external oblique exposed The external 
oblique and the internal oblique are divided to a varying extent, and 
the lumbar fascia exposed The 12th dorsal nerve with the accom 
p anying subcostal vessels is seen crossing beneath the lumbar fascia 
The incision of the lumbar fascia at the lateral border of the quadratus 
lumborum allows the retroperitoneal fat to extrude The fore and 
middle fingers are slipped through the opening and the peritoneum is 
separated from the inner surface of the transver^alis muscle and fascia 
The muscle, and as much more of the internal and external oblique 
muscles as necessary are divided (Fig 924) 

Attention is now turned to the upper part of the wound If 
necessary, the incision through the latissunus dorsi and the serratus 
posticus inferior may be extended The 12th nb is exposed and, 
when the quadratus lumborum and other muscles attached to its 
lower border are cut, is held by the external arcuate ligament This 
is divided with scissors, and the nb can now be retracted upwards In 
doing tins the subcostal vessels arc frequently cut, and are sometimes 
difficult to ligature owing to their proximity to the rib A catgut 

• Bril Jourx Irol 1939 11, *i l-o 

1 Ftj Ik maul, Arck VroJ de Li Cl de \tckrr 1915 27 v 169 



1890 OPERATIONS ON THE KIDNEY AND URETER 

ligature 'on a curved needle should be passed round these and tied 
(I.g 9*25). 

Removal or section of the 12th rib may be considered neces<ir\ to 
obtain a free exposure of the renal pedicle Mayo states that this was 
necessary in 51 out of 203 cases 
In a long experience of kidney surgery. Sir John Thomson -Walker 
only excised the nb in three of his early cases An extension forwards 
of the wound will gne an equally good exposure of the pedicle. A 
varying amount of retroperitoneal fat is exposed, and after separating 



Fi*. 924 —The muscle planes concerned in lumbar exposure of the kidney 
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this the colon is seen in the anterior part of the wound, and the 
perirenal fascia (Zuckerkandl’s fascia) in the posterior part. Two long 
Spencer Wells forceps are placed close together on the perirenal fascia, 
which is then cut with scissors On incising the fascia, the fine light- 
coloured fat of the fatty capsule of the kidney presents. The incision 
in the fascia and fat is continued vertically up and down, sufficient to 
give adequate exposure, and a fascial-fatty flap is raised from the 
kidney In elevating it the colon w ill be earned forward as the fascial 
investment is separated bevond the convex margin of the kidney and 
its anterior surface The further procedure will depend upon the 
object of the operation. 
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Difficulties and dangers of the operation — In a thick lorn, 
with little space between the 12th rib and the iliac crest, the available 
area for operation may be much confined so that the w ound is a deep 
and narrow one This difficulty may also be encountered when the 
cushion under the loin is too soft or not sufficiently high, or when it is 
so broad as to prop up the lower dnc crest and ribs instead of pressing 
well into the loin By carrying the incision well forwards and freely 
retracting the muscles and turning the colon forwards out of the way, 
a better exposure will be obtained in a difficult case 
There may be persistent bleeding from a \ em in the upper cut edge 
of the internal oblique This muscle retracts upwards beneath the 
external oblique and disappears from \ jew 



Fig 925 — Undersewing the subcostal artery Often required 
after division of the externa! arcuate ligament a necessary 
steo in the upward dislocation of the last rib for better 
exposure of the kidney 

Injury to the peritoneum may occur from neglecting to separate it 
from the abdominal w all before cutting the muscles The opening is 
at' tiie anterior angfe 01 ' the w ound, anu' a coif of the smaiY mfcstme 
appears at this spot Or there may be firm adhesions between the 
peritoneum and the anterior surface of the kidney, and in the process 
of separation it is opened This is most likely in secondary operations 
on the kidney and there is also danger of injuring the peritoneum 
at the costal margin when much scar tissue is present 
Tirm adhesions to the duodenum or colon ha\e been responsible 
for injury to these viscera in the process of separation of the anterior 
surface of the kidney and exposure of the renal pedicle 
If it is important to examine the abdominal aspect of the kidney , its 
aessels or lymphatics, advantage should be taken of an accidental 
opening into the peritoneal caxity by enlarging the gap and intro- 
ducing the hand 
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An opening in the peritoneum may hay e to be made deliberately for 
exploration In this case the colon is defined, and the peritoneum 
picked up and incised in front of it I have five times successful!! 
removed a gall bladder for cholelithiasis, and frequently the appendix, 
in this way Rarely is use made to da\ of this means of ascertaining 
the existence of an opposite kidney 
The pleura may be yv ounded at the upper angle of the w ound This 
is most likely when there is a very short 12th rib or during excision of 
this rib With moderate care this is not difficult to av oid in a straight- 
forward case Mayo records 13 cases of injury to the pleura m 203 
lumbar incisions This large number may be accounted for by the 
fact that in 51 cases it was found necessary to divide the 12th nb 
Should this accident occur, a gauze pack is immediately introduced 
into the opening while preparations are made for suture" Closure is 
usually simple and is effected by introducing No 2 catgut sutures 
upon a short, fully curved needle through the edges of the gap in the* 
membrane including in these the muscular coverings, to give a better 
hold of the sutures The approach to the pleural opening where the 
Fey incision w as used is easy and allow s ready closure 

Closure of the lumbar incision. — -The muscles are united by 
interrupted catgut sutures, about one to the inch, passed by large 
curved needles The sutures take up the whole thickness of the 
muscular abdominal yyall, and are clipped and put aside until all 
are passed 

Care should be taken that the interna! oblique, w hich alw ay s retracts 
upwards beneath the external oblique, is not missed by- the needle 
When all sutures are passed the opposite loin is low ered, the edges 
of the lumbar w ound fall together and the sutures are tied A few 
secondary stitches may be required to close superficial gaps 
Drainage is carried out by a medium sized rubber tube with lateral 
opening or a strip of corrugated rubber This should, if possible, be 
placed at the posterior extremity of the lumbar wound, and usually 
lies behind, or below and behind, the kidney 

In nephropexy the kidney is fixed at the posterior surface, and the 
drain must be anterior to the organ, and w ill reach the surface most 
easily about the middle of the w ound When the renal pelvis has been 
opened, the tube should lie behind the kidney, and the end is carefully' 
adjusted to lie close to the posterior aspect of the pelvis 

It is occasionally possible to dispense w ith drainage m sucli cases as 
nephrectomy for tuberculous disease and for grow tlis 
Where the renal pelvis has been opened, or nephrotomy or nephro 
pexy done, the penrenal area must be drained to ay oid accumulation 
of unne or blood The objection to drainage is the discomfort and 
local irritation it produces and the danger of infection (usually 
staphylococcal) passing along the track outside the tube 
The drain is remoyed between the second and sixth day , depending 
upon the escape of unne or the persistence of oozing 
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After the operation there is an area of anesthesia about the size 
of the hand below the scar, due to section of the lateral cutaneous 
branch of the last dorsal nerve Sensation returns in the course of a 
feu weeks 

The patient is kept recumbent for three weeks to permit of firm 
healing of the muscles Even when extensive section of the muscles 
has been necessary, the scar remains firm, and there is very little 
danger of hernia 

Transperitoncal exposure of the kidney. — This may be carried 
out by a paramedian incision a transverse incision extending from 
the posterior aspect of the loin round to the outer edge of the rectus, 
or a T-shaped incision, a combination of the tw o former as originally 
used bv Rutherford Monson (p 1911) This approach is used for 
very large tumours of the kidney 

After opening the peritoneum, the lymphatics of the kidnev and 
abdomen are carefully examined, and the limits of the tumour defined 
The peritoneum over the latter is incised vertically along the outer 
side of the colon, and this part of the bowel is retracted inwards, 
exposing the anterior surface and vascular pedicle 

The abdominal contents are a source of embarrassment, and cases 
are rare where this method of approach is to be recommended (see 
also p 1910) It offers opportunitv for ligature of the mam vessels as 
an early step m nephrectomy for malignant neoplasms thereby 
reducing the risk of operative dissemination 

EXPLORATION OF THE KIDNEY 

Modern methods of investigation have reduced the value of operative 
exploration, and the operation is now performed only in a small class 
of cases 

The indications for renal exploration by operation are as follows — 

1 Unilateral renal hannaturia with no enlargement of the kidney, 
no definitely characteristic cell elements in the unne, no shadow with 
X rajs, no filling defect of the renal pelvis or calyces in excretory or 
direct pyelography, and no history of the passage of a uric-acid calculus 

The most probable diseases in such a case are new growth of the 
kidney not mvolv mg the renal pelvis, or u here no gross lesion of the 
kidney can be demonstrated, the so called “ essential hrcmatuna ’ 

2 Renal paw definitely localized/ either recurrent or continuous 
where no undue mobility, stone, new growth hydronephrosis, tubercu- 
losis, or pyogenetic inflammation has been found by the vinous 
non operative methods of examination 

The most common conditions found arc localized interstitial 
nephritis, calculus of pure unc acid, adhesions dragging on the ureter 
without permanent dilatation of the pelvis or ealvees, moderate 
mobility' of the kidney, or chronic perinephritis from some extrarenal 
cause 

Recently attention has been drawn, by S H Hams* and others, to 

• Pnc Rov Ste iltd 1935 xxix 623 
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painful dysfunction of the neuro muscular mechanism of the renal 
calyces, pelvis and perhaps the ureter as u ell By pyelography and 
pyeloscopy abnormal systole and diastole may be observed, beltev ed 
to be responsible for se\ ere colicky pains Renal sympathectomy 
(sec p 1938) may not only relieve the pain, but is accredited with 
restoring, in certain cases, a natural architecture as proved by 
subsequent pyelography 

3 In obstructive anuria the side of obstruction may be suggested 
only by slight pains or discomfort, and operation takes the form of an 
exploration followed by nephrostomy 

4 Renal tumours without symptoms, w hich cannot be localized and 
diagnosed by catheterization of the ureters and pyelography , are v ery 
rare Into this category come some cases of closed hydronephrosis, 
and perirenal and suprarenal growths 

5 Bacterial inflammation of the renal parenchyma, eg" carbuncle," 
for m many such cases a differential diagnosis from perinephric abscess 
w as not established before operation 

Technique. — To explore the kidney it is necessary to expose it, 
to clear it of all adhesions, inspect and palpate it, open the renal pelvis 
and inspect the interior, sound the calyces with a metal probe, introduce 
the finger into the pelvis incise the ktdney substance and examine the 
cortex and medulla examine the pelvis and calyces with one finger m 
the kidney w ound and qnother in the incision m the pelv is, and finally 
pass a ureteric catheter down the ureter All these manoeuvres may 
not be necessary but without them the kidney cannot be said to be 
thoroughly explored 

The curved lumbar incision ( sec p 1883) is made, and should be 
sufficiently long to examine the kidney, renal pelvis, and upper ureter 
in position The kidnej having been exposed (see p 1889), the fatty 
capsule is stripped off In a fav ourable case the kidney can be raised 
into the w ound and w hen the vascular pedicle is long may be deliv ered 
on to the loin It is carefully examined vv ith the naked eye, and is then 
thoroughly palpated betw een the finger and thumb t 

The renal vessels are examined, being exposed by gentle traction 
In clearing the vessels by stroking with a gauze swab it must be 
remembered that the veins are thin walled and are apt to be tom 
unless the greatest gentleness is observed, especially in the operation 
of renal sympathectomy which fler sc, requires complete denudation 
of all the vessels Aberrant renal vessels, especially those passing 
to the lower pole and in intimate or abnormal relation to the pelvis or 
upper ureter are carefully sought and noted The kidney is 
turned upwards toward or over the costal margin so as to expose the 
posterior surface of the pelvis This is cleared of fat, which usually 
lies over it, care being taken not to wound the posterior branch of the 
renal artejy which runs parallel with and sometimes under cover of 
the edge of the hilum The kidney is now given to an assistant to 
hold in position, or two broad stnps of gauze are passed, one beneath 
each pole, and crossed over the convex border to use as a holder 
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(Fig 926) Two catgut sutures (\o 00) threaded on fine curved 
round bodied needles are introduced close together into the posterior 
wall of the renal pelvis These are held up and the wall of the pel\ is 
is incised between them m whatever axis the nature of the operation 
demands it is usually made m a line which if continued would pass 
through the urelero pelvic junction A transv erse incision t c one at 
right angles to this line may be preferable [sec p 1921) The uretero- 
pehic junction can be inspected from within A metal probe is 
inserted into each calyx and the recesses are sounded 

If nothing has so far been found nephrotomy w ill be the next step 
Bleeding from the incision m the kidney is free 
Compression of the vascular pedicle may be nectssarv This may 



F g 926 — Explorat on of renal pclv s method of hold ng k dney 

either be digital or instrumental An assistant grasps the vessels 
between finger and thumb (Fig 927) and maintains sufficient pressure 
to render the nephrotomy field exsanguine or the vessels, may be 
grasped betw een the first and second fingers and the tips of the fingers 
held together v\ ith the thumb and fingers of the free hand 
When the kidney cannot be deliv ered from the wound there is not 
sufhcicnt room m the wound for the hands of the assistant The 
operator grasps the renal pedicle with the thumb and forefinger of the 
left hand and at the same time steadies the organ 

Instrumental pressure gives a completely exsanguine field of 
operation but the renal pedicle may be damaged and there is a 
tendency in the complete absence of bleeding for the surgeon to go 
too far m laying open the renal substance and to overlook the fact 
that large vessels are being cut through with the result that very 
severe and sometimes uncontrollable h'emorrhage may follow the 
removal of the clamp or Roberts lunghihim tourniquet and may 
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even necessitate nephrectomy On the other hand the sutures 
necessary for the control of the severe bleeding may destroy a large 
part of the renal parenchyma 

The incision into the kidney substance is made in the convex border 
just posterior to the most prominent line of the border In this line 
as Brodel has shown there is less likelihood of meeting large vessels 
for the anterior and posterior systems of blood supply are arranged in 
relation to the anterior and posterior groups of calyces which lie in 
front and behind this line The incision should be vertical to the 
surface and the direction m which it is deepened is guided by the 
finger and thumb of the left hand which grasps the renal pedicle 
The cut surface of the renal parenchyma is carefully examined 



F g 927 Nephrotomy ped cle compressed by thumb and fingers 
Usually one or tw o calyces are opened and the lining mucous membrane 
is seen The forefinger of the nght hand is introduced into the wound 
and enters the pelvis A metal probe may be introduced to search for 
calculi (see also p 1917) It is sometimes necessarv to search the pelvis 
and calyces w ith both hands in this case the left forefinger fills the 
nephrotomy wound and temporarily controls the bleeding and the 
nght forefinger is introduced into the w ound in the renal pelv is and 
meets the finger of the left hand in the pelvis 

Before closing the w ound m the kidney it may be ad\ isable to cut a 
slip of kidney tissue from one of the lips of the wound for biopsy 
The kidney wound is closed by catgut sutures threaded on large 
curved or straight round bodied blunt pointed needles Thick catgut 
(No 4) which is not too wiry or hard should be used One or two 
mattress sutures or figures of eight are introduced at a distance of 
about II m from the edge of the wound this will control the vessels 
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near the base of the pyramids from nJuch the most important 
hremorrhage takes place A second row at { chelon mav be required 
£ m nearer the edge of the wound 
Care must be taken that the fibrous capsule of the kidney is not 
disturbed during the exploration, as this holds the sutures which 
without it would cut through the friable tissue of the kidney If the 
capsule has been accidentally separated during previous manipulations 
it will be necessary to adapt pads of muscle or fat to buffer the hold 
of the mattress suture's The various methods of closing an incision 
made into the renal substance are shown, in Fig *!2b 
The sutures are tied slowly 
and gently only sufficient pres- 
sure being exerted to control the 
haemorrhage If the sutures are 
tied too tightly they are apt to 
cut out and cause postopera 
tive ha-morrhage 
If it is impossible to expose 
the renal pelvis a ureteric bougie 
may be passed from the nephro 
tomy wound at the upper pole 
It should not be passed from 
the incision at the lower pole, 
for the upper calyx is m line 
with the pelvis and ureter, and 
the lower calyces he below the 
level of the pelvis and uretero pelvic junction 

Transverse incisions are sometimes suitable for ojieration on some 
lesion that has been recognized, such as a stone felt through the renal 
substance, but not for a general exploration of the kidney 

DECAPSULATION OF THE KIDNEY 

Tins operation is practised in some cases of non-mfectivc nephritis 
especially the type now known as nephrosis, characterized by high 
albuminuria and extensive oedema but uncomplicated by nitrogen 
retention and cardio-vascular changes Eclampsia appears to have 
benefited little if at all by this operation 
The kidney is exposed by a short incision it is not necessary to 
deliver it into the wound (see p 1888) A small incision is made in 
the capsule, and a blunt dissector introduced beneath the capsule 
along the outer border of the kidney fbe capsule is cut with scissors 
along the groove, and the incision carried round each pole The 
capsule is then picked up with fine forceps and gently separated with 
a spatula, care being taken not to tear the kidney tissue nor to detach 
portions of the cortex with the capsule The latter is stripped 
anteriorly and posteriorly as far as the kilum, and cltpped away A 
good deal of oozing occurs from the stripped surface, but there is no 



Fig 928 —Methods of closing nephrotomy 
incision (numbered from left to right) 

( ) A mattress suture 

( 1) A mat tress -suture t «1 ov r bufler pals of fit or 

(ul) A pla n suture tied over a mating-suture which 
prevents the plain through and thro gh stitch 
Iron 1 tutting h to the ren.il * bstanre 
(iv) The fig ire-cf-eight suture 
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serious bleeding Pcnnephnc fat is removed to provide a more 
vascular bed for one object of the operation is to give an addition d 
blood supply 

If the oozing is persistent a small drainage tube mi) be inserted 
down to the kidney and the lumbar wound closed Diflicultv nm 
arise from adhesion of the capsule and m cases of contracted kidney 
from long established interstitial nephritis this is not infrequent In 
nephrosis the capsule strips with ease 

Bilateral operation is necessary where decapsulation is employed 
Both kidneys are usually decapsulatcd at one sitting but occasionally 
it may be considered necessary to defer oper ition on the second kid net 
until the first wound is healed 


NEPHROPEXY 

The operation of nephropexy is justified where symptoms or pitlio 
logical conditions are present that can be assigned to the mobihtv 
of the kidney A movable kidney that is part of a general 
enteroptosis is unsuitable for operation unless pain is \er) dtbmttJj 
referred to the kidnev and is unrelieved b\ other methods Where 
there are known to be extensive adhesions of the bowel and a mov al le 
kidnev the case is seldom suitable for ncphrojxxv 

Tlie cases suitable for nephropexy are patients with undoubted 
movable kidney where there is pam referred directly to the kidney or 
where the attacks known as Dietls crises occur and especially if 
urography shows hydronephrosis Nephropexy should only be done 
for mobility when every other source has been clearly exduded and 
even so it must be combined with a careful exploration A common 
combination is pyelitis with movable kidnev Here the pam mav lx. 
relieved and medicinal treatment employed to better advantage if 
the kidney is so fixed as to provide a freer escape of urine Inter 
mittent hvdronephrosis is an indication for nephropexy In the earlv 
stage before the kidney is felt enlarged on palpation pyelography will 
demonstrate the dilatation 

Where pain is the only symptom present it is relieved by rest in 
bed in fuJi recumbency in all cases likely to be permanently alleviated 
by operation This should be used as a test for the suitabihtv of the 
case for nephropexy 

Since stasis is non well recognized as a factor in the atioJogy of 
stone it is adv isable after many operations for remov al of stone to 
attach the kidney to its bed in such a way as to ensure perfect drainage 
Fixation is equally nccessan after plastic operations for hvdro 
nephrosis and after symphysiotomv of a horseshoe kidntv (see p 
1912 and Tig 929) 

The operation consists in the suspension or fixation of the kidney 
either b\ the use of structures already present in the bodv , or by the 
production of inflammatorv tissue that will become fibrous or bv the 
use of foreign material A v ery large number of operations have been 
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introduced inanv of which are on]} slight modifications of previous 
methods Tor information on these the surgeon is referred to the 
older text boohs 

Technique — A cun ed lumbar incision is made of sufficient length 
to expose the 12th rib and give free access to the hidnev and its sur 
roundings {see p 38b7) Dilatation of the renal pelvis kinking or 
narrowing of the uretero peh ic junction adhesions and aberrant 
vessels are all excluded bj thorough examination 
The surface of the quadratuslumboram and of the psoas is completeh 
cleared of fat and areolar tissue bv stroking it downwards with a dr} 
gauze swab The hidnev is delivered from the wound and turned 
over the low er ribs w ltli the posterior surface displa} ed With a light 
touch the fibrous capsule is incised so as to include an area of the 
posterior surface extending from pole to pole and from the hilum to 



Fig 929 —Nephropexy stripp ng of capsule on poster or surface of kidney 

within an inch of the convex border The capsule is raided with 
forceps and gently stripped backwards from the edge parallel to the 
outer border of the kidney towards the hilum (1 lg 929) At 
points along the incision and where the capsule dips into a fissure 
between congenital’ fobufes scissors wifi’ be required 
That part of the capsule which has been stripped back to the edge 
of the lulum is cut away Three sutures of supple No 4 catgut are 
passed through the kidne} substance about 2 in from the convex 
border and within the area of attached capsule The upper suture 
lies near the upper pole the intermediate about the middle of the 
convex border and the lower near the lower pole 
The kidne} is now replaced and the surgeon carefullv fits it into 
the position in w hich it lies most easil} The upper pole w ill be beneath 
the 12 th rib the denuded area will he upon the bare quad rat us muscle 
The surgeon is careful to see that the upper pole is not tilted outwards 
and the ureter and pelvis arc examined with the kidne} m position to 
see that there is no kinking 
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Il'ich end of the catgut sutures is threaded on a large curved round 
bodied needle The upper suture is passed through the structures at 
the angle of the last rib and erector spin's muscle or sometimes is 
carried through the last intercostal space and is then tied The 
posterior end of the second suture is passed through the quadratus 
muscle near its outer edge and tied to the anterior end and the ends 
of the lower suture are similarly treated (Tig 930 see also Tig 9 land 
Plate \ III ) Partial fixation of the kidney which permits a range of 
movement is a common source of failure the organ should be com 
pletelv fixed to the posterior abdominal w all 
Should there be much oozing from the stripped surface it is advisable 
to place a drain on the anterior surface extending to the lower pole 
This drain will he about the middle of the lumbar wound The 
muscles ace united with interrupted catgut sutures and the skin with 



Fig 930 Nephropexy k dney st tched to surface of quadratic lumborum The 
sutures are of stout catgut 

a continuous suture of thread or silk The tube if used is removed 
m twenty four hours The patient is kept recumbent in bed for three 
weeks and then allowed up without any abdominal support 

Results The mortality of this operation is stated as 1 per cent 
but it is probablv now much lower Failure may consist in the 
persistence of symptoms or the kidney may become loose again 
NEPHRECTOMY 

Nephrectomy may be performed by the lumbar or the abdominal 
route it may be extracapsuhr or subcapsular partial or total 
primary or secondary 

Indications — 1 \cw growths of the kidney — All new growths of 
the kidnev necessitate the removal of the organ if cure is to be effected 
In malignant growths no doubt exists of the propriety of complete 
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nephrectomy Simple growths of the kidney comprise adenoma, 
papilloma of the renal peh is, and angioma It is not possible to find 
and completely remove papillomata of the renal pelvis by nephrotomy 
Short of nephrectomy there is no method of complete cure Angio- 
mata are \ ery rare, and giv e rise to serious haemorrhage The diagnosis 
of an angioma from a malignant growth is nearly always uncertain at 
the time of operation 

2 Renal tuberculosis — Nephrectomy' is the only certain cure for 
unilateral tuberculosis of the kidney, and should be performed in all 
cases unless some contra-mdication is present 

3 Renal calculus — Removal of the kidney is indicated m advanced 
cases of unilateral renal calculus, where the stone is so large or branched 
that removal would destroy the remaining kidney’ tissue or early 
recurrence would be almost certain , in unilateral renal calculus, 
w here the kidnev is destroyed by obstruction (calculous hy dronephrosis) 
or sepsis (calculous pyelonephritis or pyonephrosis) , and m calculus 
complicated by new growth 

In bilateral calculus nephrectomy should, if possible, be avoided 
If in this condition it is imperativ e, from complications such as infection, 
the more healthy kidney should first be relieved of its stone Where 
there is adv anced bilateral calculous disease operation of any kind is 
better avoided, unless for the relief of some symiptom such as severe 
h'ematuria or pain Nephrotomy, nephrolithotomy or permanent 
nephrostomy would be preferred to nephrectomy 

•1 Pyonephrosis and renal carbuncle — Where the general condition 
of the patient is satisfactory and the second kidney is healthy, primary 
nephrectomy should be performed If these conditions are not 
fulfilled, nephrostomy , followed later by nephrectomv is the beat course 

5 Pyelonephritis — In luematogenous pyelonephritis causing severe 
hiematuna, nephrectomv may be necessary, subject to the same 
conditions as m p\ onephrosis In ascending py elonephntis, nephros- 
tomy is to be preferred to nephrectomv in most cases as bilateral 
infection is usuallv present 

6 Hydronephrosis — Nephrectomy is only’ performed where it is 
impossible to deal with the cause of obstruction or where the organ is 
completely destroy eu 

7 Unnarv fistula following operation on the kidney or ureter 

8 Injury — Nephrectomy may be indicated at the time or later 

9 Cysts — Large single cysts and hydatid cysts may necessitate 
nephrectomy In a large single cv st free removal of the sac may 
suffice, while m hydatid cyst marsupialization is frequently preferable 
Polycystic disease being almost invariably bilateral nephrectomy is 
seldom indicated 

10 Complications such as uncontrollable luemorrhage during or 
/olio ting an operation on the kidney 

11 Hypertension — On the supposition that a unilateral poorly- 
functioning ischcemic kidney manufactures a pressor substance 
(Based on Goldblatt's experiments) 
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Contraindications — 1 Conditions affecting the diseased kidney — 
Malignant growths maj be widely adherent or the growth maj have 
spread to glands or invaded surrounding structures In such cases 
the full extent of the growth may only be discovered during the 
operation and experience and judgment are necessary to decide 
whether removal of the kidney is possible 

2 The second ktditcy ts the seat of dt sense or is incapable of carrying 
on the renal function — In tuberculosis and calculous disease the 
condition is bilateral in the late stage in a large proportion of cases 
Nephrectomy is then contra indicated In bilateral tuberculosis the 
cause of death in the great majority of cases is unemia from destruction 
of renal tissue The removal of one of tw o tuberculous kidneys may 
hasten this result Exception however may exist in bilateral cases 
where one kidney is by all the usual methods of urological investigation 
functionless the seat of tuberculous destruction and therefore the 
source of toxic absorption whilst the other ladnej is identified as 
diseased only by a tubercle bacilluna and shows no anatomical or 
physiological defect In the writers experience m many of such 
cases after removal of the destroyed kidney general health has 
improved cystitis has resolved and the presence of tubercle bacilluna 
after a varying interval could no longer be ascertained 

8 General condition of the patient — In diseases such as pyonephrosis 
pyelonephritis and tuberculosis of the kidney there mij be profound 
toxaemia such as to contra indicate so extensive an operation as 
nephrectomy In such cases nephrostomy will be performed and 
nephrectomy earned out later 

Active tuberculosis of the Jungs or of bones or joints may contra 
indicate nephrectomy Metastatic deposits of renal grow ths are also 
a contra indication Exceptional!} how ev er removal of a large renal 
growth may be considered justified as a palliative measure even when 
there is evidence of secondar} deposit 

Preliminary examination — It is necessary that certain information 
should be in the possession of the surgeon before nephrectom} is 
performed eg (1) the functional capacity of the second ktdnev 
(2) whether the second kidney is diseased The usual tests for renal 
function and careful X ray examination of the second kidney in renal 
calculus should never be omitted excretion urography provides a 
quick and reliable means of ascertaining the state of the oppo ite 
kidney but tins method has obvious limitations m the presence of any 
form of urinary infection The surgeon must also know (8) whether 
the disease has spread be>ond the kidney and (4) whether there are 
deposits elsewhere 

Lumbar Nephrectomy 

The curved incision al reads described (p 1887) is preferred b\ me 
for lumbar nephrectomy Where the kidney is large high and fixed 
it is necessary to divide the external arcuate ligament and the fibres 
of the serratus posticus inferior and by pulling on the rib there is no 
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difficulty in dislocating it upw ards The steps for the exposure of the 
kidney have already been described {p 1SS9) 

If the kidney is widely adherent and there is come difficulty in 
separating it the ureter should be exposed below the low er pole The 
ureter is stripped up grasped by t\\ q pairs of curved Moymhan forceps 
isolated by means of gauze packing cut across just below the level of 
the lower pole of the kidney and touched with pure carbohc or 
division and cauterization mj be combined by the use of the high 
/requeue} knife The lower end is tied below the pressure-forceps 
and dropped into the retroperitoneal plane Where primary neplirec 
torn} for tuberculosis is being performed the ureter is divided and 
ligatured at the lowest level the wound will permit The remains 
of the duct are separated os far as possible and displaced dovvnw ards 
into the pelv is by so doing subsequent ureterectomy if ever necessary 
will be simplified Treatment of the ureter is further discussed on 
p 1916 The upper end of the ureter still in the grasp of the pressure 


forceps serves as a guide for further blunt separation of the kidney 
and its pedicle from their 
surroundings In strip- 
ping up the ureter it w ill 
be remembered that as I 

a rule the vessels of the \So _y* 
renal pedicle lie in front 
of the ureter and pelvis 

and none of them behind Fig 931 —Kidney retractoi 
these structures 
The anterior surface 



of the kidney is further stripped of the fatty capsule and the anterior 
surface of the renal pedicle exposed the veins coming first into view 
W ith the hand and dry gauze swabs the kidney is gradually separated 
until the upper pole is reached where its adhesion to the suprarenal 


capsule will be felt and may be seen 
The suprarenal capsule is separated and its inner margin will be 
found to he in contact with the upper and outer vessels of the renal 


pedicle The upper pole of a large diseased kidney may be densely 
adherent to the under sorhee o! the dnphngm and in part to tie 
liver and much difficulty may be met with in separating these dense 


adhesions 


A fold of pentoneum lies over and is adherent to the upper part 
of the anterior surface of the kidney where the adhesions mav be very 
dense This interferes with the complete exposure of the vascular 
pedicle and the adhesions must be fully separated before dealing 
with the pedicle Tree exposure bv means of an efficient kidney 
retractor (Fig 931) and good illumination are important at this stage 
lower down the retroperitoneal surface of the colon may require 
careful stripping from the anterior surface of the kidney 

Over the anterior lip of the hilum and the antenor aspect of the 
vascular pedicle on the nght side lies the second part of the duodenum 
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Contra indications — 1 Conditions affecting the disease i kidney — 
"Malignant growths may be widely adherent or the growth may Iia\e 
spread to glands or invaded surrounding structures In such cases 
the full extent of the growth may only be discovered during the 
operation and experience and judgment are necessary to decide 
whether removal of the kidney is possible 

2 The second kidney ts the seat of disease or ts incapable of carrying 
on the renal function — In tuberculosis and calculous disease the 
condition is bilateral m the late stage m a large proportion of cases 
Nephrectomy is then contra indicated In bilateral tuberculosis the 
cause of death in the great majority of cases is uremia from destruction 
of renal tissue The removal of one of two tuberculous kidneys may 
hasten this result Exception howe\er may exist m bilateral cases 
w here one kidney is by all the usual methods of urological inv estigation 
functionless the seat of tuberculous destruction and therefore the 
source of toxic absorption whilst the other kidney is identified as 
diseased only by a tubercle bacilluna and shows no anatomical or 
physiological defect In the writers ex-penence in many of such 
cases after removal of the destroyed kidney general health has 
improved cystitis has resolved and the presence of tubercle bacilluna 
after a varying interval could no longer be ascertained 

8 General condition of the patient — In diseases such as pyonephrosis 
pyelonephritis and tuberculosis of the kidney there may be profound 
toxtemia such as to contra indicate so extensiv e an operation as 
nephrectomy In such cases nephrostomy will be performed and 
nephrectomy earned out later 

Active tuberculosis of the lungs or of bones or joints may contra 
indicate nephrectomy Metastatic deposits of renal growths are also 
a contra indication Exceptionally how ever removal of a large renal 
growth may be considered justified as a palliative measure even when 
there is evidence of secondary deposit 

Preliminary examination —It is necessary that certain information 
should be m the possession of the surgeon before nephrectomy is 
performed e g (1) the functional capacity of the second kidney 
(2) whether the second kidney is diseased The usual tests for renal 
function and careful X ray examination of the second kidney in renal 
calculus should never be omitted excretion urography provides a 
quick and reliable means of ascertaining the state of the opposite 
kidney but this method has obvious limitations m the presence of anv 
form of urinary infection The surgeon must also know (8) whether 
the disease has spread beyond the kidnev and (-1) w hether there are 
deposits elsewhere 

Limbvr Xeihrectomy 

The curved incision alreadv described (p 1887) is preferred bv me 
for lumbar nephrectomy W here the kidney is large high and fixed 
it is necessary to divide the external arcuate ligament and the fibres 
of the serratus posticus inferior and by pulling on the nb there is no 
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difficulty in dislocating it upwards The steps for the exposure of the 
kidney have already been described (p 18S9) 

If the kidney is widely adherent and there is some difficulty in 
separating it, the ureter should be exposed below the low er pole The 
ureter is stripped up, grasped bv two pairs of curved Moymhan forceps, 
isolated by means of gauze packing cut across just below the le\el of 
the lower pole of the kidney, and touched with pure carbolic, or 
di\ ision and cauterization may be combined by the use of the high- 
frequency knife The lower end is tied below the pressure-forceps 
and dropped into the retroperitoneal plane Where primary nephrec- 
tomy for tuberculosis is being performed, the ureter is divided and 
ligatured at the lowest lev el the wound will permit The remains 
of the duct are separated as far as possible and displaced dow nw ards 
into the pelv is , by so doing subsequent ureterectomy if ever necessary , 
will be simplified Treatment of the ureter is further discussed on 
p 1 9 iC The upper end of the ureter, still m the grasp of the pressure- 
forceps, serves as a guide for further blunt separation of the kidney 
and its pedicle from their 
surroundings In strip- \. 

ping up the ureter it w ill sr* jx* 

be remembered that as £ /**) 

a rule the vessels of the s' A/ 

renal pedicle he in front // 

of the ureter and pelv is, /rJJ 

and none of them behind F lg 931 —Kidney retractor 
these structures 

The anterior surface 

of the kidney is further stripped of the fatty capsule and the anterior 
surface of the renal pedicle exposed, the veins coming first into view 
With the hand and dry gauze swabs the kidney is gradually separated 
until the upper pole is reached, where its adhesion to the suprarenal 
capsule w ill be felt and may be seen 

The suprarenal capsule is separated and its inner margin will be 
found to lie in contact w ith the upper and outer \ essels of the renal 
pedicle The upper pole of a large diseased kidney may be densely 
adherent to the under surface of the diaphragm and in part to the 
liver, and much difficulty may be met with in separating these dense 
adhesions 

A fold of peritoneum lies over, and is adherent to, the upper part 
of the anterior surface of the kidney’, where the adhesions may he very’ 
dense This interferes with the complete exposure of the vascular 
pedicle, and the adhesions must be fully separated before dealing 
with the pedicle Tree exposure by’ means of an efficient kidnev 
retractor (Tig 931) and good illumination are important at this stage 

Lower down, the retroperitoneal surface of the colon may require 
careful stripping from the anterior surface of the kidney. 

Over the anterior lip of the hilum-and the anterior aspect of the 
vascular pedicle on the right side lies the second part of the duodenum. 
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This structure may be injured during nephrectomy and in difficult 
cases it is best deliberately to expose it in order that it may be av oided 
The kidney on its anterior and posterior aspects and at each pole 
ha\ mg been separated attention is turned to the pedicle The pedicle 
is grasped between the first and second fingers of the left hand from 
abov e dow nw ards on the right side and from below upu ards on the left 
side The assistant retracts full} and prevents the peritoneum and 
the bowel from falling over the pedicle The pedicle is cleared by 
stroking with dry gauze Difficulty may arise from the matting of 
the tissues around the vessels with thick fibrous fat 
Large lymphatic glands to which the vessels and fat are firmly 
adherent make the pedicle stout and thick and when much chronic 
inflammation is present the w hole pedicle forms a thick rigid mass 
Time taken in reducing the size of the pedicle by removing adherent 
peritoneum thick fibrous fat and sometimes a lymphatic gland is well 
spent Usually the lymphatic glands are so embedded and adherent 
as to make their removal impossible 



Fig: 932 — Renal Fed cle Clamp Th s type is used by the author in two sizes a larger 
and heav er to grasp the deep part a lighter size for the part of the ped cle adjacent to 

the kidney Divis on is made dose to the outer damp see also Fig 933 

A curved pedicle clamp (Fig 932) is now slipped with the blades 
widely open over the pedicle just to the central side of the fingers 
care being taken to include all the v essels if possible if some how ev er 
be at a distance from the mam mass they must be grasped separately 
m powerful arterv forceps On the right side the clamp w ill pass more 
easily from below on the left side from above If the pedicle is broad 
a second clamp may be applied from the opposite direction but usually 
careful w ork w ill reduce the pedicle to a size readily grasped by one 
clamp A lighter clamp is placed on the pedicle close to the kidney 
preferably as much as one inch from the former clamp to prevent 
when the pedicle is divided soiling of the wound with blood from the 
kidney or septic material from an accidentallv tom pelvis (Fig 933 ) 
The pedicle is div ided close to the outer clamp leaving a broad fringe 
distal to the inner clamp in which the great vessels are seen and 
which are in turn picked up in artery forceps 

A double strand of No 2 catgut is placed round the whole pedicle 
deep to the inner clamp and drawn up as tightly as possible but not 
permanently tied A second double catgut strand is now placed mesial 
to the first and this is gradually and forcibly tightened as the assistant 
v ery slow ly releases the clamp When the clamp is remov ed this (the 
second) ligature should have been tightened to its utmost and the 
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second knot tied The slack ends of the first ligature arc then drawn 
tight and knotted The artery forceps placed on the great \ essels 
in the fringe maj now be removed assuming that the surgeon is 
satisfied that be has secured perfect h-vmostisis and no doubt exists 
of the integrity of his ligatures The first ligature collects the elements 
of the pedicle into a bunch the clamp often keeping them rigid lj 
spread out at the distal end As the clamp is opened the second 
ligature closes up the elements of the pedicle still further and exerts 
full pressure on all the vessels The first ligature may be quite loose 
after the second has been tied These manipulations are very carefully 
and gently earned out without dragging on the clamp and without 



Fig 933 — Appl cation of Pedicle Clamps —Division of the ped cle is made close to the 
outer clamp in order to leave a fringe of tissue beyond the inner clamp substantial enough 
to give purchase for forceps placed on the great vessels In this case riephro ureter 
ectomy was performed for pyonephrosis and pyo ureter with large stones impacted at 
the vesical end of the duct which is seen to be markedly d lated 


levering it against the edge of the wound When the clamp is removed 
and the ends of the ligatures arc cut the pedicle will be seen fully 
exposed in the open wound 

When the pedicle is densely infiltrated with inflammatory material 
so that it cannot be reduced to a size that w ill be safely grasped bv a 
circular ligiture it is tied in two parts After the kidney has been 
removed the clamp is steadied bj an assistant and a blunt pedicle 
needle passed through the mass just central to the clamp being 
assisted bj pressure of the finger on the opposite side of the pedicle 

The double strand is then tied round each half of the pedicle If 
there is doubt of the efliciencv of the ligature a second ligature may 
be passed in the same way The important part of the pedicle is 
usually m the grasp of the upper ligature 
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After the clearing away of clots and loose tags from the depth of the 
\\ ound, the muscles are brought together and the shin united 
There are certain points that require further discussion 
1 Perinephric fat and vessels — In chronic inflammatory diseases 
great masses of thick fibro fatty tissue he round the kidney , and a 
good deal of this will be removed during the operation The remov al 
of aS much of the fat as possible is important m tuberculous disease 
of the kidnev for tuberculous foci, which may be microscopic in size, 
are usually present in it and may lead to persistent sinuses after 
the operation 

In malignant growth of the kidney all the perinephric fat should if 
possible be removed 

In grow ths there may be many large v ems coursing in the perinephric 



Fig 934 — Nephrectomy (right) Having cut across the vascular pedicle close to the 
distal clamp the fatty fringe is seen projecting beyond the proximal clamp The first 
ligature shown as a single strand, is in si»u but not tied (see text) The ureter has 
been ligatured 

fat injury to which causes considerable h-emon-hage These veins are 
most abundant on the anterior surface and towards the lower pole 
Large pressure forceps are placed on the veins but the operation should 
not be prolonged at this stage b\ meticulous care in arresting this 
venous bleeding as it will cease when the pedicle is controlled 

2 The ureter —-Several methods of dealing with the ureter in 
tuberculosis of the kidney are described (sec under Ureterectomv , 
p 1^54) 

8 Pedicle ■ — -The ligature is sometimes passed through the pedicle 
on a pedicle needle before remov mg the kidney and w ithout u«ing a 
clamp The pedicle is then ligatured in two parts the strands inter 
locking Where the kidney is large this procedure must lie earned 
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out wholly by touch, and it is in using this blind method that most 
of the accidents from slipping ligatures and from the non-mcinsion 
of large vessels in ligatures have occurred 
Leav mg clamps on the renal pedicle was at one time a comparati\cIy 
frequent method, and is, m very rare cases, still considered necessary 
As a rule the necessity arises from incomplete exposure through too 
small a wound, and want of care in reducing the size of the pedicle, 
If this method must be used, the handles of each pair of forceps should 
be tied with thick silk to provide against the risk of their springing 
open The clamps are taken off after forty-eight or seventy two hours 
They should be loosened in the first instance and not actually removed 
until some three or four hours later A sloughing and infected wound 
anti a tedious convalescence sometimes follow 
Where the pedicle remains large and its approach, owing to the 
presence of the large kidney, renders application of the pedicle clamp 
difficult or unsatisfactory, a Roberts’ lung-hilum tourniquet may be 
used to control the vessels while the kidney is remo\ ed The vessels 
may then be picked up and tied individually 

4 Drainage — In some cases of nephrectomy the w ound can be 
closed without drainage Where much oozing of blood is feared, or 
there has been soiling of the wound with pus or tuberculous material 
a rubber drainage-tube should be inserted at the upper angle It is 
remov ed m forty eight hours 

Alternative Methods or Nephri-ctouv 

1 Gregoire’s operation. — This operation* attempts to remewe 
the kidney with its glands and the surrounding fatty and areolar 
tissue cn bloc It appears, however, to present little, if any ach antage 
over the T shaped approach (w p 1888) 

The incision is made i ertically m the anterior axillary line from the 
’costal margin to the iliac crest At its upper extremity it curves 
forwards and upwards, following the costal margin for 5 cm , at its 
low er extremit v it passes forw ards along .the crest of the ilium for o cm 
The layers of the abdominal w all are incised as far as the peritoneum 
Posteriorly, the surface of the muscles is followed, separating the 
perinephric fascia and its contents with the fingers Anteriorly the 
line of reflection of the parietal peritoneum is defined and the perirenal 
fibrous capsule incised along this line The peritoneum and the colon 
are then displaced forward by r blunt dissection 

The kidney is thus isolated anteriorly and posteriorly within, the 
perinephric fascia The v essels are exposed, and tied close to the vena 
cava and aorta, and the ureter ligatured and cut The kidney, with 
surrounding fatty capsule and its lymphatics is then removed in a 
single mass 

2 Subcapsular nephrectomy. — Subcapsular nephrectomy is per- 
formed in inflammatory' diseases of the kidney (py onephrosis tuberen- 

• rtau ilfj J)a 25. 1 90S si J, « 
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losis) when there is such a massive, firmly adherent fibro-fattv capsule 
that it cannot be removed. 

The perirenal fat is exposed and incised, and the convex border of 
the kidney is seen. The fibrous capsule of the kidney is incised 
longitudinally and raised on one side, and the forefinger introduced 
between this and the renal cortex. The finger is then swept over the 
^surface of the kidney anteriorly and posteriorly and at each pole, the 
fibrous capsule separating easily from the kidney cortex. The lddnev, 
stripped of the capsule, lies loose within its fibro-fattv covering. The 
incision in this covering is extended downwards with scissors, and the 
whole capsule laid open. It is not possible, owing to the rigidity of 
the structures at the pedicle, to draw the kidney into the wound. 

The chief difficulty in subcapsular nephrectomy is the pedicle, which 
is surrounded by a mass of fibro-fattv tissue. The capsule is stripped 
well forwards and backwards to the hilum. When this has been 
carried as far as possible, a thick broad pedicle remains, consisting of 
the renal \ essels and the pelvis and upper ureter, all covered by the 
reflected fatty tissue. Dissection of the pedicle and upper ureter may 
now be carried out, or may be deferred until the kidney is removed. 
The procedure will depend on the size of the kidney and the freedom 
of the exposure. A large kidney with a poorly-exposed hilum is 
better treated by removal of the kidney first and dissection afterward*. 

In the dissection of the pedicle an incision 'is made through the 
fibro-fattv tissue, and the ureter identified and followed upwards. By 
further dissection the vascular pedicle is exposed. 

A powerful pedicle-clamp or lung-hilura tourniquet is applied and 
the kidney cut away. In cutting the pedicle the scissors will frequentty 
have to cut through kidney tissue, portions of which may be left on the 
stump in the grasp of the clamp. If the kidney has been removed 
before dealing with the pedicle, further dissection of the pedicle should 
be made. A circular incision is made round the pedicle through tho 
fibro-fattv tissue and prolonged downwards along the line of the ureter. 
With care the renal vessels are thus exposed and the upper ureter 
isolated. Ligatures are placed on the vessels, either in a single mass 
or m two parts, b\ transfixing the pedicle with a pedicle-needle. If 
possible, the ureter and remains of the pelvis should be separated from 
•Iv; after remavrag, the damp, and care must be taken to cut. 

away any portions of kidney tissue which bar e been left on the pedicle. 

If the condition of the patient admits, much of the fibro-fattv tissue 
can be dissected awav from the lower and middle areas of the wound. 
The wound is freely drained. 

A fragment of renal tissue, even though it be quite small, if left may 
be sufficient td cause a. permanent fistula. Subsequent removal of 
such a w- ■ i operation of the utmost difficulty, hence 

even* eff. the primary operation to prevent such 

. al of a part of the kideev has been 
for tuberculosis. Fuller 
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knowledge o! the pathology of renal tuberculosis shows, however, that 
it is not possible to remo\ e all the disease v ithout performing complete 
nephrectomy 

Partial nephrectomy may be employed for injuries, cysts, non- 
malignant new growths, or hstuUe, and may be combined with partial 
removal of the pelvis in certain cases of hydronephrosis (Albarran’s 
orthopedic resection) 

The first deliberate attempt to remo\ e a portion of the kidney v as 
made by Oemy in 1887 Goldstein and Abeshouse, reviewing 290 
case-i of renal resection,* regard the essential features of the operation 
as (l) the correct surgical approach , (n) careful preparation of the 
vascular pedicle with ligature of the \essels to the segment to be 
removed , (m) decapsulation m the operation area and utilization of 
this portion of the capsule in closure of the wound The portion of 
the kidney substance removed should be wedge shaped, so that the 
two cut surfaces can be applied to each other when the wound is 
dosed by suture 

The risk of hemorrhage is considerable where the renal substance is 
extensively incised The endothermy cutting current limits bleeding 
from the smaller vessels, but the larger vessels should be undersewn 
w ith a round needle rather than controlled by the coagulating current 
Neither the endothermy nor the diathermy current predudes the 
possibility of reactionary or secondary hemorrhage I have twice 
removed solitary cysts larger than lemons situated in the body of the 
kidneys by dissecting out their capsules, vvluch had impinged against 
the central calyces In neither case was the endothermy current 
available and consequently fat grafts (as hemostatic agents) from 
perinephric fat were placed between the opposing surfaces of the cut 
kidneys as they were drawn together by mattress-sutures In two 
further cases I dissected out w ith the endothermy knife similar large 
central cysts, also involving calyces, in one of which a calyx stone 
was aho present Post-operative hemorrhage was negligible in each 
of tlie four cases and all healed per prnnam without fistula formation 
in spite of w i(le openings into the calyces 
Removal of the upper or lower element of a double kidney is frequent 
to day It presents no especial difficulties apart from the need for 
precaution in analvsing the vascular supph of each element with 
meticulous care Overlap and interlacing of vessels mav lead to 
confusion so that failure to recognize the precise arrangement will 
sacrifice the healthy element A depression of fibrous stratum may 
indicate the line of cleavage Division is made in cuneiform fashion 
to facilitate closure of the remaining sifction ' 

Occasionally it is advisable to remove a pole, generally’ the lower 
after ligature of an abnormal polar artery (sa* p 1911) , a similar 
method is adopted and, again, the high-frequency knife is a great asset 
4 Secondary nephrectomy. — Secondary nephrectomy is under- 
taken where one or more operations have previously been performed, 

• Jour * Lroltjuhr 1937 xxsnS i 15 
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such as the removal of stones, or where the kidney has been drained 
Such cases are pyonephrosis, pyelonephritis, and tuberculosis of the 
kidney with secondary infection There is usually a sinus or a fistula 
which is infected 

A full curved incision should be used, and may follow the line of the 
scar or cross it It encircles the fistula, which is dissected out The 
scar tissue obliterates the layers of the abdominal w all The muscles 
at the antenor extremity of the wound will be recognized, and the 
w ound deepened here to expose the peritoneum Care should be taken 
at the posterior part of the wound to avoid wounding the peritoneum, 
which may he far back and be firmly adherent 
Here also there is a danger of cutting into the kidney, which lies 
directly under and adherent to the posterior part of the scar When 
the pentoneum is recognized it is dissected forw ards off the anterior 
surface of the kidney The low er pole is isolated and the ureter sought 
and dissected up Dense adhesions will be found binding the kidney 
to the lower nb margin, and the pentoneum may inadvertently be 
opened m cutting through this layer 
Postenorly the kidney is adherent to the quadratus and psoas 
muscles and care should be taken not to strip up a layer of these 
muscles w ith the kidney At the upper and anterior aspects the kidney 
is, as a rule, less densely adherent, and a good \ ascular pedicle is 
usually obtained 

The steps of the operation follow the lines already laid down 
It may be found at the early part of the operation that removal of 
the kidney w ith its capsule is not possible, and a subcapsular nephrec- 
tomy must be performed 

Not infrequently an operation which is partly intracapsular and 
partly extracapsular will result 

5 Transperitonea] nephrectomy. — The two conditions under 
which the transpentoneal route is indicated are (1) injuries to the 
kidney where it is suspected that other abdominal viscera are involved, 
(2) large grow ths of the kidney 

For the latter the curved lumbar incision with the transverse 
extension (p 1888) gives all the advantages of a transpentoneal opera 
tion with the exception of ligature of the main vessels as an early step, 
before manipulation and mobilization of the kidney Those in favour 
of the transpentoneal operation stress the value of early vascular 
control as a protection against operative dissemination 

The incision may be placed m the middle line, or be paramedian, or m 
the linea semilunaris (Langenbush’s incision) In very large growths 
the paramedian incision is preferable The intestines are packed off 
and the panetal pentoneum is mcised along the outer border of the 
colon and sev eral centimetres from it The colon is displaced inwards, 
exposing the anterior aspect of the kidney’ and the renal pedicle 
The ureter and vascular pedicle are exposed by further dissection 
The ureter is clamped and ligatured, and the \ ascular pedicle isolated, 
clamped, ligatured in two segments, and cut across The extirpation 
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of the kidney proceeds partly by blunt dissection and partly by clamp 
and ligature of vascular adhesions Care is taken to remove all the 
perirenal fat in which the renal lymphatics lie Any abnormally 
enlarged glands are removed by dissection 
A stab incision is made through the muscles of the loin, and a 
drainage tube introduced The colon is replaced, and as far as possible 
the peritoneum repaired Rutherford Monson originally favoured a 
T-shaped incision The abdomen was opened vertically in the linea 
semilunaris and a second incision was earned transversely backwards 
in the lleo-costal space towards the loin When the introduction of 
the cystoscope removed the need for manual evammation of the other 
kidney, he discontinued the vertical section and only retained the 
transverse part An incision of this type may ha\ e advantages m the 
removal of the largest renal neoplasms, especially where extensive 
adhesions are suspected and perinephric tissue is also to be removed 

Difficulties and dangers of nephrectomy.— -1 Difficulties inci 
dental to the type of patient and the character of the disease are frequently 
encountered 

The patient may be stout and the iho-costal space narrow Wide 
spread adhesions may require prolonged and careful dissection A 
voluminous gas-distended colon sometimes fills up the w ound and is 
more troublesome if the anaesthesia is incomplete or if the anaesthetic 
is difficult to administer 

The vascular pedicle may be naturally short, and may in addition 
be thick and rigid from inflammatory infiltration and enlarged ghnds 
2 Hemorrhage —Venous hemorrhage may arise from the large 
veins covering a malignant growth. The ovarian or'spermatic veins 
he m close relation to the ureter They should be isolated and if 
necessary ligatured These veins sometimes give rise to difficulty in 
ligaturing a short renal pedicle, and full exposure and ligature below 
the kidney before dealing with the vascular pedicle may save much 
trouble later Arterial luemorrhage may result from the tearing of an 
aberrant artery It is only likely to cause difficulty at the upper pole 
and with moderate care this accident is easily avoided 

Haemorrhage from the renal pedicle is usually due to failure to 
include ail the vessels in the ligature, or to slipping of the ligature 
Such accidents as tearing the kidney off the vascular pedicle are due 
to want of judgment in placing too great tension on the kidney, to 
undue haste, or to carelessness 

The preparation and method of ligature of the pedicle is the most 
important part of the operation of nephrectomy, and neither time nor 
trouble should be spared in carrying it out 
Tearing of the inferior vena cava is followed by the wclhng-up of 
dark venous blood in the wound It is readily controlled by finger 
pressure, and, after clearing awa\ the blood, the tom portion is picked 
up in forceps and sutured with fine catgut U the hole cannot be 
satisfactorily ligatured or sutured, a pressure clamp may be left on , 
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it must not be removed sooner than the third day after operation 
The after history of such cases is satisfactory 
Hemorrhage after the operation may be 'due to faulty application 
of the pedicle ligature, or to sepsis Both are -very rare, the latter 
occurring most frequently in sepsis following injuries 

S Injury to the pleura — This is shown by the whistling of air at 
each respiration It is more likely to occur where the 12th rib is 
rudimentary or where the nb is removed (See p 1892 ) 

4 Injury to the bowel — In separating the colon from the kidney , 
dense adhesions or a localized abscess may be found, and tearing of 
the bowel has been described Sloughing of a portion of the bone! 
previously involved in the perinephric inflammation may follow 
operation In such case* the fistula closes as the wound granulates, 
and operations to close the opening should not be attempted unless 
a permanent fistula has formed 

Mayo describes injury to the second part of the duodenum by the 
pedicle clamp in right sided nephrectomy He recommends an 
abdominal operation for the closure of the fistula If such an injury is 
detected at the time it must be repaired by suture 

5 Shock — Profound shock due to the length of the Operation, to 
dragging on the sympathetic nerves related to the renal pedicle, and 
to loss of blood, may result from nephrectomy, and may be present at 
the end of the operation or may become acute three or four hours 
after the patient is returned to bed 

At the end of a long operation, the cavity from which the kidney 
has been removed should be filled with hot saline solution before the 
wound is closed The usual remedies for postoperativ e shock are 
adopted 

C Distension of the stomach or the colon — These are frequent and 
troublesome complications after kidney operations, and especially 
after nephrectomy After operation an early action of the bowel 
should be ensured by castor oil Saline apenents should be avoided 
Gastric dilatation will require la\age 

7 Uramia — Uraemia was at one time the most frequently' fatal 
posSc-pera t j ve complication of -nephrectomy It is v erv rare in urinary 
surgery at the present day, as the result of early diagnosis of renal 
disease and the more careful selection of cases for nephrectomy’ which 
is possible by modem methods of pre operative examination 
Uraemia is treated by rectal, subcutaneous, or intravenous saline or 
glucose infusion, preferably by the " drip ” method, free purging, and 
hot packs or radiant-heat baths 

General Suryey of Results or Nephrectomy 
Whilst mortality provides the item of primary statistical interest 
and considerations of operative results seldom go beyond it, with the 
exception of nephrectom\ for cancer and tuberculosis, the state of 
persons with only one kidnev, recognized of importance by Ellis and 
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Weiss* has to be considered as veil Hanley f, m a study of 218 
nephrectomized patients was able to trace 182 for period* up to si\ 
j ears His findings ma\ be briefly summarized — 


If) clronephroMi, 
(40 cases) 


1 lortahts i 

Q per at it e Tola I (up to 6 vrs ) 
5° 0 10% 


P) onephrosis 20°„ 34° 0 

(44 cases) 


24 


Calculous pjonephrosis 6 l°„ 
(49 esses) 

Tuberculosis 4 1° 

(49 cases) 


16 1°„ 40 

22 9% (uitlib yr ) 91 


Neoplasms 
(27 cases) 


63 (within 2 yrs) | S 
R r ■= Renal Function 


Slate m sunnors traced 

50 ^ showed R 1 sub 
normal Many c/o contra 
lateral pain and pelvic 
dilatation shown 
3S° 0 showed It T sub 
normal 12",, renal failure 
Contra lateral pain and 
pelvic dilatation in 50° 
7a° 0 showed RF sub 
normal 

33° cvstitis last me 1 
v rs J3 0 0 n in renal tulicr 
culo is Over 30° o rc 
tamed TB in ur ne and 
a further 20"„ BU 
v v stitis 54 % show cd It I 
sub normal 
R T go >d 


Ellis and Weiss found a lower incidence of depressed renal function, 
their result being 41 G as compared to tlu. 5G per cent of Hau!e\ 
Tlie list adopted the usual tests (estimations of blood urea and non 
protein nitrogen MacLcan s urea concentration test and ^ an SI>hc s 
urea clearance test) most reliance was placed in the clearance test 

Compensatory hypertrophy — Insufficient data are as yet a\ ailable 
by which this may be reckoned Contra lateral pain may be some 
evidence that the surviving kidney is working to the full Radio 
graphic enlargement of renal outline and, it seems somt dilatation 
of the renal pelvis is common but no reasonable explanation of the 
last phenomena is, so far to be found According to these means of 
assessing hypertrophy age bears no influence animal experiments 
however, have proved the reverse that hypertrophy is active in the 
young and meagre m old animals 

Results of neplirccfomj. — i Mortality — The operative risk of 
lumbar nephrectomy will vary proportiomtelv to the size and lixation 
of the kidnev and the constitutional state of the patient In fav ourable 
cases an immediate mortality of no higher than 2 5 per cent is to be 
expected Adverse factors may raise the mortality rate to over 20 
per cent For the high mortalitv of war wounds associated injuries 
are, in the mam, responsible 

In nephrectomy for calculi infection is a gov (.ruing factor Kafin 
snrveung the result* of eight surgeons, found no mortalitv m 25 
cases for uninfected calculi but 7 5 per cent in 155 infected cases 
many of which, it urn be assumed were adherent pyonephroses 
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The immediate mortality of nephrectomy for renal tuberculosis was 
found to be 4 per cent *, such deaths as occur having generally been 
ascribed to the tuberculosis rather than to the trauma of operation 
A follow up of 369 nephrectomized patients (German Urological 
Congress, 1911) showed 15 2 per cent to have died in the subsequent 
16 years 10 6 per cent having died in the first two post-operative 
years More recent statistics offer a no more optimistic outlook , 
indeed in cases traced over a period of five years it appears that a 
recovery rate better than CO per cent cannot reasonably be expected 
Possibly now that nephro ureterectomy is being more systematically 
adopted, future statistics will be more favourable The more radical 
operation seems to add little to the immediate risk, and in a personal 
senes of 24 nephro ureterectomies (now considerably increased) there 
was no operative mortality f A senes of 50 nephrectomies for tuber- 
culosis also showed no immediate mortality 

In renal neoplasm immediate mortality mirrors the progress* of 
major surgery through the last half century , apparent retrogression 
indicated in the more recent figures mav be asenbed to more accurate 
assessment and greater boldness in the attack upon cancer Thomson- 
WaikerJ tracing the decime in mortality , gives the following interesting 
comparisons — 

1885 Minges 85 per cent 

1888 Tuffier 65 , 

1902 Albarran and Jmbert 22 , for connective tissue 

tumours, and 15 to 20 per cent 
for tumours of the pelvis 

Schmieden s § personal review of 329 cases shows comparable 
results 

In the first ten years of renal surgery', mortality of 64 3 per cent 
second 43 „ 

third , 22 


Trans peritoneal nephrectomv before 1890 showed a higher mortality 
than lumbar (50 as compared with 87 per cent ) the difference being 
mainl\ due to septic complications since that date however, the 
figures are reversed death rate from the lumbar operation being 
greater in the proportion of 23 to 21 1 per cent , according to Albarran 
and Jmbert!) Trendelenberg and Riedel who both emplo\ed tin, 
transpentoneal route claimed even better results 20 and II 1 per 
cent respectively It is questionable if better figures for the operation 
when performed for hv pemephromata could be claimed to-dav 
if, however, tumours of the renal pelvis are included, many of which 
are simple and nephrectomv almost a minor operation, no more than 
a 10 per cent mortality from lumbar nephrectomy should be expected 
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H G Hanley* found the post-operative mortality in 27 cases, of 
neoplasm, patients of different surgeons, was 22 2 per cent 
Nephrectom\ for adeuo sarcomata (Wilm's tumours) shows a high 
operative mortality, 25 to 30 per cent 
ji Ultimate results — Incidence of recurrence - — Tumours of Ike Paren- 
chyma vi Adults Thomson-Walker (ibid) and Legueuf agree that 
recurrence is found in GO per cent of those who recover from the 
operation, the majority (70 per cent ) showing metastases in the first 
3 ear , the incidence of relapse diminishes with each succeeding 3 ear 
Israel^, reviewing his results to 1900, recalls, that, of his 124 nephrec 
tomies for malignant neoplasm, the operative mortality was 22 2 
per cent , 82 G per cent of the survivors (that is 27 7 per cent of the 1 
original 124 cases) were free of recurrence after three 3 ears, and 85 9 
per cent of these (namel) 25 per cent of the total) could be regarded 
as cured since the} showed no sign of recurrence after five }cars 
VoelCher in 1920§ shows very similar results J T Priestley || 
reporting results from 1910 to 193G, states that of the 482 survivors 
of the 568 operated for renal growths (a) with h} pernephromata 
47 7 per cent had lived three years, 88 4 per cent five >ears, and 27 8 
per cent ten or more years , and (b) with epithehomati the figures 
were almost the same except beyond the ten year span Bull^ gave 
details of 24 survivors of nephrectomy for hypernephroma , 11 have 
lived more than 3 years, 5 are alive without recurrence, 18, 12, 8, 
b and 8| 1 ears 8 died from recurrence C£, 4 and 4 3 ears after 
operation, 1 is alive with recurrence 12 years after operation and 2 died 
from other causes 7 and 4| y cars post-operatively 

Wilm’s tumours — G Ncumeyer** reported 7 operated cases in every 
one of which there was death from recurrence within five months 
Of 75G recorded onlv 17 lived 5 years after operation In a personal 
case a female child aged 14 months, from whom I removed an adeno- 
sarcoma of the left kidney 41 inches in diameter, died 10 years later 
from osteomyelitis of the tibia a full autopsy gave no evidence of 
recurrence or metastases 

Hy pernephromata and Wilm’s tumours show a high degree of radio- 
sensitivity% and it is to be hoped that radiation may , in due course, 
offer better prospects of cure 


NEPHROLITHOTOMY 


In nephrolithotomy one or more calculi are removed from the 
kidney by cutting through the renal parenchyma 
Preliminary investigation.— Certain information must be in the 
possession of the surgeon before he embarks on the operation 
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1 The calculus — The \ ray shadow must not only l>e prm e I a 
renal calculus by its radiographic cliaracters its position must be 
accurate!} localised b\ the relation it bears to the pel us and catvccs 
shown b\ py elognphy and to an opaque catheter introduced into the 
pelus Non opaque calculi ma} produce a filling defect of the renal 
peli is or blot out a calyx such calculi may retain a coating of 
urographic medium for a short while after its introduction and so 
re\eal themsehes It is m\ custom to order a radiographic txamina 
tion on the day of operation on account of the clusiycness of smaller 
calculi 

2 The affected kidney —Palpation ma) demonstrate enlargement 
where there is h\ droncphrosis pyonephrosis or massive perinephritis 
1 \cretion urography will show anatomical and physiological dt fects 
by companion with the healthy side \ localized rend hydrant 
phrosis caused by obstniction of a calyx calculus should be noted 
( ystoscopic observation of the character of cfilUNis from the affected 
kidney especially if coloured by a preliminary intravenous injection 
of indigo carmine and collection of the two kidney urines for com 
panson of urea percentages as well as of pathological contents will 
reinforce clinical and radiological observation 

Indications for nephrolithotomy —Tins operation is performed 
w ith reluctance by urological surgeons of experience on iccount of the 
not inconsiderable risk of late hemorrhage The tendency to day is 
to refrain from removal of the smaller calculi embedded in c dices 
where radiography appears to show little prospect that the calculi can 
be grasped from and withdrawn through the pelus Such calculi »rt 
often silent stones causing no pain and no p ithologica! changes 
within the kidney and operatise rtmov il may oust more renal 
damage than the stones cur will Hut when tin re is pain n*cumn 0 
hi mat urn localized hydronephrosis (shown by excretion urography) 
casts and pus in the unne colli ct cal by ureteric catheter nephroh 
thotoiny mty la required \ hr inched calculus not having caused 
renal destruction severe enough to indicate nephrectomy or if present 
in a single functioning kidney lsgcnerally removed by nephrolithotomy 
unless methods such as those described bv Manon or myself (p 1 4 >2 1) K 
adopted l alculi m the jicdvis ol a pyonephrotic Vudmx an occasion 
ally removed by nephrolithotomy the opening thus made being latter 
adapted for nephrostomy a more suitable method for the application 
of antiseptics and sustained drainage than pvelostomv la mg m this 
way established {see p 1^2^) 

Technique —Tlie kidney is exposed bv a curved lumbar tnci«i n 
(p lsSs) and is mol ihnd It i important Wfon incising the kuln \ 
to free it from its attachments and draw it as fir as j osstble into the 
wound to facilitate control of the vasailar pedicle f be kidney an! 
renal pelvis are carifulh palpated and the stone may at once Ik f It 
If in the pelvis pyelolitlmtomy will be carried nut If it is felt in the 
kidney and cannot be manipulated into the jhHj> the pedicle is grasped 
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near the hilum between the forefinger and thumb of the left Tnnd, and 
an incision, made in the renal cortex just posterior to the most pro- 
minent line of the convex border, is deepened on to the stone, over 
which the knife is felt to grate The length of the incision depends 
upon the prev lously ascertained size of the stone 
Fine, long dissecting forceps, or Thomson Walker's stone-forceps 
(Fig 935), are introduced ;nto the wound, and the blades manoeuvred 
round the stone, which is grasped and gently extracted Great care 
must be taken to avoid crushing or breaking the stone as even a small 
piece chipped off and left behind may form the nucleus of a new 
calculus A scoop or the forefinger of the right hand may be required 
to loosen the stone from its bed It should be examined for facets or 
fracture, indicating that other stones or fragments have still to be 
remov ed The stone should be compared w ith the X-ray film and if 
there is any discrepancy between the shadow and the size and shape 
of the stone, a renewed search m the calyx and pelvis must be made 
Several stones may be present, and an extension of the incision maj 



Fig 935 — Thomson Walker s renal stone forceps 


be necessary, or other incisions may have to be made If a stone is 
felt near the surface on the anterior or posterior aspect of the kidney, 
an incision is made directly over it, radiating from the hilum On the 
whole, however, the incisions that give best access are those on the 
convex border Where the stones are multiple careful study of the 
X ray film and repeated search m the caly ces and renal pelvis w ith 
the finger and with the probe, are necessary before concluding that all 
have been removed 

A ureteric bougie may be passed through the pelv is and down the 
ureter, in search of small obstructing calculi But with modem 
X-ray work and the passage of ureteric catheters before operation, 
this is rarely necessary If residual fragments are suspected or sepsis 
is present, the calyces and pelvis should be washed out with a stream 
of w eak nitrate of-sil\ er solution (1 20 000) before closing the incision 
in the kidney' 

When a small stone shadow has been seen with X-rays and is not 
felt on palpation, the kidney is held between the fingers and thumb 
of the left hand and the blunt end of a fine straight needle or a groov ed 
steel probe is pushed th rough the capsule in the line of the convex 
border, and at the level at which the shadow is, shown in the film 
(Fig 93b) The instrument is pushed on into the renal pth is and, if 
nothing is felt, another spot over a calyx is probed Tins method, if 
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Fig 936 — Nephrolithotomy exploration with grooved probe 


systematical!) used usualh reveal* e\en a small calculus if, however, 
it does fail a probe may be passed up into the cal) ces through a small 
opening made jn the renal pelvis and in this way the %anous culs dc 
sac may be sounded A combination of these two methods seldom 
fails to find the stone When the probe is felt to grate ag'imst the 
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calculus it is held by an assistant and the knife slid along the groove 
down to the calculus (rig *137) The fine stone forceps follow and 
the stone is removed through a verj small opening with a minimum 
amount of destruction of kidney tissue (Fig 938) One or at most 
two interrupted sutures and a single mattress suture will suffice to 
close the wound if closure be considered desirable Many notably 
Cabot and Marion hold that complete closure aggravates the tendency 
to late haemorrhage and they prefer therefore alw ays to drain the calyx 
bj a tube the deep end of which lies in the pelvis for two or three 
days to ensure absence of tension upon the kidney substance from a 
retained collection of blood This is especially advisable m the 
presence of sepsis or where trauma has been unavoidable 
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may be necessary to introduce a finger through an incision in the 
posterior wall of the pelvis and then continue the search with one 
forefinger in the pelvis and the other through the nephrotomy wound 
In other cases the pyelotomj has first been performed and a nephro- 
tomy is done to extend the exploration Radiography of the kidney 
(fluoroscopy) during operation for stone first suggested bv Htirr> 
Tenwick has been developed at the Mayo Clinic and is of use in 
searching for small stones that have eluded the finger and probe of 
the surgeon or in displacing fragments left behind after removal of a 
calculus The method consists in screening the kidne> raised up 
on the loin or placing a small film suitably protected m the depth 
of the wound when the kidnej cannot be raised up to the surface 
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The method involves special X ray apparatus and an expert screener 
whose eyes are dark adapted by suitable spectacles The operating 
surgeon would have little prospect of recognizing minute shadows on 
a fluorescent screen m the operating theatre 

Where dilatation of the calyces and pelvis is present in varying 
degrees of pyonephrosis every pocket must be searched for stone the 
kidney thoroughly washed out with silver nitrate solution a drainage 
tube inserted through a dilated calyx and into the pelvis and the 
kidney so drained for at least a week Daily irrigation of the pehis 
is carried out through the tube or continuous drip irrigation estab- 
lished a counter opening being made in another of the dilated calyces 
into which a tube is tightly sutured In this way the whole kidney is 
kept thoroughly flushed out and I have on several occasions kept 
such a system working for a fortnight 

Dangers and complications — The dangers include those of anv 
kidney operation and have already been described (p 1891) but 
bleeding requires especial emphasis 

Haemorrhage is the danger especially associated with nephrolitho- 
tomy It may occur during or after the operation With finger 
control of the renal pedicle the operation may hav e proceeded smoothly 
until after the kidney sutures have been applied when it ma\ be 
found that the hemorrhage contmues and quickly distends the pelv is 
The introduction of additional mattress sutures may be sufficient to 
control the bleeding but it may be necessary to remove the kidney 
Postoperative hemorrhage mav escape from the drainage tube or pass 
down the ureter or it may collect in the perirenal space if this is badly 
drained The hemorrhage may become serious the dav after operation 

and in this case is due to incomplete control ol the \ esseh b} the sutures 
It may occur four or five days oras late as ten days after the operation 
Makkas described 10 cases of postoperative hemorrhage of secondary 
type in 3 the hemorrhage occurred on the eighth day m 2 on the 
seventh and in 1 on the ninth If the temperature is raised the 
hemorrhage is due to sw elling and softening of the J ldncy tissue from 
inflammation which leads to tearing out of the ligatures (Marion) 
Iff aseptic cases late hsemcvrhige is due to the sutures givaqg » a\ 
about the tenth day 

The conditions likely to cause postoperatn e hxmorrhage are 
(1) Imperfect control of the vessels (2) Tying the sutures in the 
kidney too tightly so that they cut out (3) Stripping the capsule so 
that the sutures do not hold (4) Sepsis imperfectly drained 
(5) Early absorption of the sutures (G) Tension upon renal tissue 
from a hematoma or retained products of sepsis 

Postoperative hemorrhage should be carefully watched by taking 
note of the amount of hematuria the local condition of the operation 
area and the general state of the patient Increasing pallor an 
unsatisfactory blood picture and a /ailing blood pressure call for 
prompt action it is customary to-day to resort to blood transfusion 
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before alarming effects arise Happily this will often stop bleeding 
but if it does not do so quick!} no time must be lost in exploring the 
kidney Hemorrhage mi} be controlled by opening the kidney and 
packing it w ith gauze but m the majority of cases where the h-emorr 
hage is severe a rapid nephrectomy is the best treatment \icohch 
found nephrectomy for postoperative hemorrhage necessary in 4 out 
of 8C nephrotomies 

PYELOI ITHOTOMV 

Pyelohthotomy is the removal of a calculus through an incision 
in the renal pelvis 
To carry out this operation 

certain conditions are necessary — — 

The stone must be of moderate 


si/e —neither \ efy small nor \ erv 
1 irge— and situated m the pelvis 
in the upper end of the ureter or 
in a calyx or calyces accessible 
from the pelvis A rigid short 
pedicle and a narrow thick loin 
w ill make the operation difficult 
and may render it impossible 
Technique —The kidney is ex 
posed and drawn out into the 
wound and is turned upwards 
and forw ards to display as fully 
as possible the posterior aspect 
of the pelvis It is then held in 
position by the assistant with 
the aid of gauze slings under 
each pole ( see Tig 92C p 189a) 
Care must be taken to av oid too 
pow erful traction on the slings 
as the atrophied pelv ic w all may 
rupture at the site of Stone 



F 5 930 Right Pyelol thotomy — A trans 
verse open ng is made in the pelv s to avo d 
the poss b 1 ty of d v d ng the posterior branch 
of the renal artery (held as de by a retractor) 
and of encroach ng on the uretero pelvic 
junct on 


impaction (srd p 1922) 
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fibrous fat will be found adherent to the postenor surface of the j el\ is 


This is incised at the lower part of the pelvis and reflected upwards 


exposing the muscular wall With the opposite index finger exerting 
counter pressure an incision is made in this wall in the long or 
transv erse axis of the pelv is w hen the knife w ill grate against the stone 
Tine forceps or a scoop are introduced and the stone carefully rcinov ed 
On account of two possible dangers of this operation haemorrhage 
and stricture at the uretcro-peh ic junction I prefer a transverse 
incision parallel to the long axis of the kidney as avoiding these 
possibilities (Tig 939) H'emorrhage arises from divutou of the 
posterior branch of the renal artery w Inch nins transv ersely on the 
posterior aspect of the pelvis often hidden by the postenor lip of 
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the lnltim A vertical incision if continued too high may m\ olve the 
vessel, ligature of which may be difficult A stricture results from 
carrying a v ertical incision too near the pel\ ic outlet The dangers of 
a vertical pjelotomy are necessarily greater when the kidney cannot 
be delivered, and the operation has to be performed m the depth 
of the wound 

A stout pliable probe, bent almost at a right angle, is used to sound 
the pelvis and each of the cal) ces for other stones The finger may 
also be introduced into the peh is A ureteral bougie is passed dow n 
the ureter into the bladder to ascertain if obstruction from stone or 
stricture is present The edges of the wound in the renal pelvis are 
picked up w ith long fine forceps and brought together w ith stitches of 
fine catgut each stitch taking the muscular coat and avoiding, as far 
as possible penetration of the mucous membrane ' A continuous 
stitch of fine catgut may be used, but I prefer a minimum number of 
interrupted sutures not too closely placed, as these are less likely to 
interfere with the \asculanty of the edges 
The flap of fat is now replaced over the wound and held by a stitch 
The slings are removed and the ktdne\ returned to its bed A 
drainage tube is inserted with the terminal opening in the neighbour- 
hood of the wound m the renal pelvis so as to provide a track to the 
surface for any urine that may escape 

Occasionally a stone located by p)elograph) as in the pelvis is 
found at operation to have escaped into a cal)x, from which it can 
general]) be removed with a narrow scoop If the kidney, after 
separation be gently squeezed the stone can sometimes be returned 
into the peh is so that by these methods the more damaging operation 
of nephrolithotomy may be avoided 

When the kidney cannot be delivered into the wound, the operation 
may still be carried out if the stone is of moderate size In such a 
case the kidney is grasped m the left hand with the fingers in front 
of the pedicle and the thumb on the posterior surface of the pelvis 
By pressure with the fingers the pelvis is made prominent under the 
thumb, and the stone can be felt Without actuall) seeing the 
posterior w all of the pelvis, a scalpel may be passed behind the kidne) 
and a small incision made ov er the stone, and this is enlarged by long 
bladed dissecting forceps and the stone removed No stitching of the 
wound m the pelvis is possible, so that especial care must be taken, 
when the kidney is replaced, to lay the end of the drain close to the 
opening m the pelvic wall, to prevent accumulation of unne outside 
the pelvis When the pelvis has been stitched the tube should be 
retained for four da) s There is usually no leakage of urme, and on 
removal of the tube the track at once heals Wien no stitches have 
been introduced, drainage may be free for five or six da)s, and will 
then begin to diminish , in this case the tube is gradually shortened 
and may be remov ed about a w eek after the operation 

Dangers and sequela. — 1 Rupture of the pelvis — The w all of 

the pelvis may have been so thinned that traction on the kidney, or 
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evert the mere weight of the kidney, may be sufficient to break it aw ay 
from the ureter This was the experience m a case of mine End to 
end suturing with drainage of the renal pelvis through a nephrostomy 
incision was successful a ureteric catheter was used as an internal 
splint, its distal end being passed down the ureter and its proximal 
carried through the nephrostomy wound and attached to skin alongside 
the nephrostomy tube Its presence as a guide facilitated the pclvi 
ureteral suturing Primary union took place as show n by the absence 
of a urinary fistula 

2 Haemorrhage from the posterior branch of the renal artery should 
not occur if the kidney has been easily dehv ered and the adherent fat 
properly separated from the posterior surface of the pelvis If the 
artery is divided under the Up of the hilum artery forceps cannot 
grasp the bleeding points The procedure then is to under sew some 
distance on either side of where the vessel was divided taking up m 
the stitches an adequate amount of pelvic w all and the lip of the hilum 

8 Perinephric extravasation of urine — If the area behind the pelvis 
is not drained, or is imperfectly drained and urine leaks it may 
accumulate outside the pelvis in the perinephric cellular and fatty 
tissues, and certain symptoms arise Hiccough commences at first at 
intervals and later becomes constant it is distressing and if con 
tinued becomes exhausting There is distension of the colop and 
occasionally nausea and vomiting The temperature is not raised 
unless the urine is septic After several days urine usually discharges 
from the wound, and the symptoms at once subside There is delay 
m healing, and a fistula may form 

4 Fistula — IT? tula after pyelolithotomy is due to (11 obstruction 
at the ureteropelvic junction or in the ureter, from an overlooked 
calculus or stricture , (2) sepsis , (8) lack of drainage The last 
is the most frequent cause If urine is allow ed to accumulate outside 
the pelvis, a cavity with rigid walls is formed and into this the pelvic 
wound opens The urine gradually' finds its w ay to the surface and a 
track w ith thick fibrous w alls is created and becomes a urinary fistula 
The frequency with which fistula follow s pyelolithotomy his been over- 
stated The danger is avoided b> examining for and removing 
obstruction, clearing up sepsis and carefully placing a drainage tube 
in relation to the pelvic wound In 15 cases of pyelotomy recorded 
by Marion, 8 were not sutured and recov ered rapidly' 7 vvere sutured 
and 5 of these recovered without escape of urine 1 had a fistula for 
three weeks, and 1 a permanent fistula Bazy sutured the pelvic 
wound in 11 out of 16 cases, and in 5 for various reasons he could not 
suture it In the 11 sutured cases 9 recovered very rapidly and 
without incident In the 5 unsutured cases 1 had no escape of urine, 

1 had a fistula for thirty day s although the unne w as aseptic m 1 there 
was a discharge of urine for several days, and in the remaining 2 the 
recovery was uneventful 

5 Stricture of the ureteropelvic junction may follow removal of 
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a large stone through too long a vertical incision encroaching upon 
the urt-teropelvic junction \ stricture \\ ill require periodic dilatation 
(c\ stoscopic) or plastic surgery (p 1932) 

Operations tor Pelvi Ren vl Calclli 
Proof of the greater safety of py elohthotomy having been cstabhshe 1 
{see p 192a) a calculus should be removed by this means if possible 
with very few e'ceptions \ stone lying in a calyx may have its Imc 
close enough to the pelv is to alio v ?ome part of it to b' grasped b\ 
forceps or caught m a scoop through a pelvic opening Sometimes 
the neck of the calyx may be stretched with narrow bladed angular 
forceps and the stone coaxed out Gentle squeezing of the whole 
kidnev mav expel a stone into the pelv is as already mmtioned (p 1922) 
But the problem w hich sometimes must be faced is how to attack a 
pelv l renal branched calculus perhaps in a single kidney the other 
having been removed previously for stones or destroyed by them 
The danger of haemorrhage after nephrolithotomy is so real that the 
surgeon may shrink from taking the risk In one such case with 
the aid of a Gigli saw I * was able to fragment and remove a large 
branched ( stag hom ) calculus m a single functioning kidney 
without encroaching upon the parenchyma The pelvis was incised 
ov er the stone and the lips of the incision w ere retracted sufficiently 
to allow the eyed end of a probe fashioned like an aneurysm needle 
to be insinuated around the bodv of the stone The stoutest silkworm 
gut was threaded on the probe and the probe withdrawn A Gigli 
saw was then attached to the silkworm gut and earned round the 
stone which was cut through easily A second cut was similarly 
made and the fragments of the stone withdrawn without difficulty 
Recovery was uninterrupted (Fig 940) 

Marion t describes a limited parenchyTnal incision ( Pyelotomv 
tlargie ) continued from the pelvic incision and earned through the 
lip of the hilum as far as necessary to remove the stone The retro 
pelvic artery will probably need ligaturing Alternative methods 
when approach through the parenchyma is unavoidable are the high 
frequenev knife or division of renal tissue with silver wire or stout 
silkworm gut introduced on a blunt needle Isone of these methols 
is immune from secondary hemorrhage 

Results of operations performed for stone in the kidney. — The 
operations available are py elohthotomv nephrolithotomy and 
nephrectomy and m studying results attention is drawn first of all 
to a companion of their relative operative mortality Of subsequent 
complications we are concerned with after the first two operations 
recurrence of stone m the same orthe opposite kidnev fistula formation 
and after nephrectomv formation of stone in the remaining kidnev 
At the 2nd Congress of the International Societv of Urologv held in 
1924 were published answers to these questions from sources so vvidclv 

• Pr<* Rn Soc it a SUrth, 193a ills II ”7 
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separated that the figures announced may be reasonably accepted, 
especially m view of the vast numbers of cases from which they were 
derived 

t Operative mortality — Cifuentes, of Madrid, carried out a collective 
investigation upon the mortality rate of each operation (a) Pyelo- 
Uthotomy , from the results of 25 surgeons there w ere, m aseptic cases, 
18 deaths m 075 operations, a mortality of 1 83 per cent In 178 
infected cases there were 11 deaths, a mortality of (i 17 per cent 
( b ) Ncphrolitliotom\ from the reports of approximately the same 
number of surgeons, there were in ‘Uo uninfected cases 76 deaths a 
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Fig 940 —Stag horn calculus (reconstructed) removed from 
a solitary kidney by the writer through a pelvic incision 
The stone was trisected by a Gigli saw introduced through 
the pelvis , the lines of the cuts are seen Actual sire 
Weight 29 gms 

mortality of S3 per cent , whilst ad £47 mfeciesf cases 86 died a 
mortality of 20 3 per cent (c) Nephrectomy showed 102 deaths m 
1,265 cases, giving a mortality of 8 per cent It is probable that the 
number of aseptic cases is too large for at any rate, under the heading 
of nephrolithotomy Braasch contributed 188 infected cases, with a 
mortality of 1 06 per cent , but no uninfected cases, for he considered 
all cases requiring this operation were infected, the infection differing 
only in degree . 

2 Recurrence — The report upon recurrence of stone was con- 
sidered at the same Congress by Brongersma, Amsterdam He found 
that m aseptic or low grade infection the recurrence rate w as practically 
the same (16 2 per cent) whether ntphro* or py elolithotomy were 
carried out Where marked infection was present, the recurrence rate 
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for either operation rose to about 50 per cent In only one case after 
50 nephrectomies for stone was there calculus formation m the opposite 
kidney 

Braasch and Foulds * reported results of an investigation upon 
1,041 patients who had been subjected to operation for stone in the 
kidney through a period of 22 years to discover the incidence of 
recurrence In the 819 who were traced it was found that 871 
py elolithotomies gave a recurrence rate of 11 85 per cent , 104 nephro 
lithotomies of 24 per cent whilst 827 nephrectomies showeJ only 
2 75 per cent stone formation in the opposite kidney The results 
only include those where operation had been earned out at least 2 
years before the report It was believed that many of the so-called 
recurrences were stones left over from the primary operation and 
that the incidence would be much reduced by the wider use of 
fluoroscopy The comparative rarity of opposite side stone formation 
suggests a predisposing anatomical factor in the affected kidney 

3 Fistula — Fistula formation can be bnefly dismissed, for this, 
formerly the bugbear of at any rate, py elohthotomy , is practically 
never seen under modem urological conditions No case has occurred 
in my practice during the last 20 years , Braasch and Foulds do not 
even mention it as a post operative complication 

4 Stricture — The risk of stricture at the uretero pelvic junction Ins 
been raised as an objection to pyelolithotomv by some surgeons It 
has not occurred m my practice If the precautions outlined abo\e 
are observed the risk should be negligible 

OPERATIONS FOR TEMPORARY DEVIATION OF THE 
URINE IN THE UPPER URINARY TRACT 

Renal drainage may be required in the following circumstances — 

(i) As a preliminary' to nephrectomy in infected hydronephrosis or 
pyonephrosis in order (a) to combat the mass influence of sepsis and 
thereby to reduce toxaemia and ( b ) to allow the kidney to shrink and 
so render the subsequent nephrectomy less difficult and dangerous 
This is also occasionally advisable m renal tuberculosis 

(u) As a preliminary to a plastic operation for hydronephrosis, when 
infection already exists 

(ui) As a necessary part of the plastic operation and performed 
concurrently 

(iv) As a prehminarv to the operation of uretero-colostomy , where 
the condition demanding that operation has already proJuced hydro 
nephrosis and hydro ureter with sepsis m the upper tract 

(v) In certain cases of calculous anuria, where the constitutional 
state forbids lithotomy, and catheterization of the ureter fails to dram 
the pelvis Occasionally the stone responsible may lie within casv 
access and can be removed at the time of the drainage w ithout adding 
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to the risk Often a stone in the ureter will pass spontaneously after 
nephrostomy 

(vi) In surgical trauma of the ureter especially gyn ecological 
operations to preserve renal function until subsequent repair or 
transplantation can be earned out ( see p 1975) 

(vu) In some cases of nephrolithotomy { see p 1953) 

Methods of drainage — Although the object is to drain the renal 
pelvis it is not adv isable to do so by direct incision as the pelvis is 
less accessible and less manageable Further a tube introduced 
directlv into the pelvis cannot usually be replaced Wien the obstruc 
tive cause demanding the operation has been relieved the healing of a 
pelvis long drained may be delay ed On the other hand the advan 
tages of py elostomy are (1) its ease of performance if the pelvis is greatly 
distended (2) absence of nsk of hemorrhage The disadvantages 
however outweigh the advantages and therefore nephrostomy is 
generally accepted to be the better choice 

Nephrostomy 

Where nephrostomy is performed as a preliminary stage of nephrec 
tomy a small wound of approach is an advantage making the second 
operation easier An incision at right angles to the usual curved loin 
incision for nephrectomy will interfere less with the normal arrange 
ment of the muscle -strata and thus will preserve landmarks which are 
so valuable in the subsequent nephrectomy As drainage in these 
cases is somewhat crude and calls for little delicacy of technique the 
small incision is adequate The kidney is easily felt incised and the 
pus evacuated A finger is introduced and breaks down septa and a 
wide straight tube with lateral openings is placed in the deepest part 
of the kidney cavity 

If kidney drainage is likely to be required for a considerable time or 
possibly permanently a more refined technique is called for with 
wider exposure of the kidney It may be necessary to dislocate the 
kidney from its bed and to perform the operation on the lorn 

( 1 ) Cabot’s method — (Fig 941 ) — A bent utenne sound is intro 
duced through a pelvic stab and traverses a lower calyx the kidney 
substance and capsule A stout silk thread is then tied to its distal 
end and earned through the pelvic opening by manipulation of the 
«*ound To the end of the silk which has been so conducted through 
the pelvic wound the proximal bevelled extremity of a No 24 Ch 
Matecot tube is attached and draw n through the pelvis and parenchyma 
by traction on the silk leaving the expanded end within the pelvis 
After replacing the kidney and suturing the wound the tube is stitched 
to the skin If there is a likelihood of nephrostomy being permanent 
the tube should be stitched low dow n anteriorly so that the patient 
may have his wound under control for changing the tube 

(u) Trocar cannula method — -Hie trocar cannula outfit used for 
water tight bladder drainage by the method of Kidd suffices for the 
\ol n — 29 
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Fig 941 Nephrostomy Cabot s Method Suitable in the absence of marked 
hydronephrosis (a) A malleable probe introduced through a pyelotomy incision is 
coaxed through a lower calyx and penetrates the parenchyma and capsule A strong 
thread is attached { b } By withdrawing the probe the thread is carried across the 
kidney and out of the pelvic opening The thread is stitched to the bevelled proximal 
end of a Malecot tube , (c) The Malecot tube has been carried up into the kidney leaving 
its expanded extremity within the pelvis The pyelotomv wound is sutured 

performance of this operation but this is not suitable unless consider 
able dilatation exists ( see Fig 942) 

Ma non uses a method similar to Cabot’s passing a cuned clamp 
through a pyelotomy incision and so across the kidney through a calyx 
The jaws are opened outside the capsule to receive a tube, which is 
thus drawn into the pelvis 

Mobilization of the kidney will probably be unnecessary m these 
operations 



The m“thod usually adopted by the writer and suitable m the presence of marked hydro 
nephrosis (a) the trocar cannula is plunged into the dilated pelvis , (b) the trocat 
is removed and a Malecot tube on an introducer is passed through the cannula (c) the 
cannula is withdrawn over the tube leaving the tube in situ 
hole — In practice nephrostomy should be established at a lower level than the figures Indicate toaidd the 12th nb 
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A tube introduced by cither method may fie left undisturbed for 
three w eehs or longer, if draining properly, before changing is necessary 
It may then be replaced by a similar or a straight tube, held in place 
by a rubber flange, which is retained in contact with the skin by a 
suitable belt Water-tight drainage into a bottle can usually be 
maintained, and a patient may carry on tolerably comfortably in this 
w ay for months or even years if need be Irrigation through the tube 
should be established earlv after the operation , 1 in 10,000 silver 
nitrate solution is generally used, or dilute acetic acid, where the urine 
tends to alkalinity 

Post operate e treatment. — Where, as is commonly the case, the 
necessity for nephrostomy arises from causes provoking renal failure, 
measures must be adopted to stimulate restoration of function, as well 
as to inhibit the effects of unemia and toxaemia Glucose by the 
mouth, rectum and veins is valuable Bicarbonate of soda is used if 
the alkali reserve is deficient, or diuresis stimulated by forced fluid m 
take by the mouth, rectal and intravenous salines and, amongst diuretic 
drugs, diuretin, theocine sodium acetate, caffeine or gin by mouth, and 
caffeine sodium salicylate subcutaneously (gr 1, hourly, for 4 doses) 
Additionally, intravenous infusions of glucose, bicarbonate of soda and 
sodium sulphate (an isotonic solution) by the drip method are strongly 
advocated, but a careful watch must be kept that the myocardium is 
equal to the strain of the volume of the extra load of fluid (Edema 
of the ankles and pulmonary bases, the character of the pulse, blood 
pressure and the nature of the respirations must be observed carefully 

Urinary antiseptics by the mouth are better avoided during the 
critical stages An occasional injection oi cylotropin (hexamme, 
sodium salicylate, and caffeine sodium salicylate) is beneficial, as this 
is antipyretic and diuretic, as well as a urinary antiseptic Sulphon- 
amides maj be given where the septic element predominates, but 
mandchc acid only with great caution, for it damages renal epithelium 
and requires restriction of fluid intake, which jeopardizes the vital 
function of the kidney 

PLASTIC OPERATIONS ON THE UPPER END OF THE 
URETER AND RENAL PELVIS 

These operations are required for obstruction at the upper end of 
the ureter and are most suitable when hydronephrosis is of the pelvic 
tyqie It is important for the success of the operations that the kidney 
should be free from infection, or, if bactena are present in the unne, 
that the infection should be mild Modem unnary antiseptics may 
procure the necessary standard but, if doubt remains, preliminary 
nephrostomy should he considered 

Before operating, the surgeon must know the site of the obstruction, 
if possible the nature of the obstruction, the extent of dilatation of the 
kidney, the existence of a second kidney and the functional capacity 
of each kidney The presence of an obstruction and its site arc 
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investigated by an opaque ureteric catheter, pyelography and uretero 
graphy , the degree of its effects are more fully show n by excretion 
urography The best method for confirming the seat of obstruction 
is by retrograde pyelography (with sodium iodide solution, 13 0 per 
cent ) where full length passage of the opaque catheter is possible 
As the catheter is withdrawn down the ureter, the opaque 
solution is slowly introduced by a synnge Immediate radiography 
is earned out and shows a too abrupt uretero pelvic angle or too 
sudden a transition from the broad to the narrow zones of the 
ureter Radio transparent stones may occasionally be identified 
and localized in this way, and will explain the cause of the hydro 
nephrosis The Trendelenburg posture may make py elo ureterography 
possible when passage of the ureteral catheter is checked Stone 
is very rarely the cause of hy dronephrosis requmng a plastic operation 
The second kidney is investigated b\ all means that are employed 
when nephrectomy is contemplated (see p 1902) 

In bilateral hydronephrosis the less affected side should be operated 
upon first There are four essential objects for the success Of these 
operations (1) remo\ al of the obstruction , (2) reduction of the size 
of the renal pelvis , (8) fixation of the kidney , (4) relief of pun 

Removal of the obstruction. — Unless the shadow of a calculus or 
a definite kink has been demonstrated by pvelography , the cause will 
be discovered only at operation so that the early steps are exploratory 
The kidney is exposed by a curved lumbar incision which is earned 
w ell forwards to give ample exposure The fascia and fat are dissected 
forwards in a sheet and the lower part of the distended pelvis is 
demonstrated The ureter is now exposed below the kidney and 
followed upwards At this part it will usually be found normal in 
size and appearance 

At the low er margin of the distended pelvis the ureter may’ appar- 
ently disappear, where it is overlapped by the sac If the hydro 
nephrosis is very large and tense, it may’ be necessary to tap it to 
obtain space and to follow the ureter, but this is seldom necessary 
At the uretero-pelvic junction, one of several conditions may be 
present as the explanation of the obstruction The more common of 
these are (a) aberrant vessels , ( b ) adhesions binding the ureter to the 
renal pelvis (c) narrow mg of the upper end of the ureter , (<7) mis 
placement of the ureter with production of a valve-like opening It 
must be added however, that in many cases no obstructive cause 
can be found Such cases hav e been described by Von Lichtenberg 
and others as “ functional *' or “ dynamic " 

(a) Aberrant vessels — A vessel or leash of aberrant renal v essels 
may be hidden beneath the over lapping renal pelvis, and is exposed 
on raising the lower border of the sac The ureter pngled as it 
passes over and behind this (Fig 943) 

The v essels as a rule pass to the low er part of the hilum They are 
temporarily occluded (stretched on an untied catgut ligature) to allow 
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the effect upon the renal vascularity to be noted. The lower pole 
of the kidney or a more extensive area may gradually assume a deep 
plum colour or fail to bleed, when incised, from 
interference with the circulation. The upper 
end of the ureter should meanwhile be examined 
to ascertain if a permanent narrowing is present, 
either as a result of or independently of the 
pressure of the vessels. When the surgeon has 
satisfied himself that temporary’ occlusion of 
the vessels has caused no vascular interference 
the vessels are divided and ligatured. 

The distended pelvis is gently compressed 
by the hand, and if it empties readily the out- 
let of the renal pelvis is regarded as freed. 
Vessels responsible for pressure obstruction upon 
the pelvis, ureteropelvic junction, or ureter are 
either the posterior branch of the renal artery 
or, occasionally, abnormal trunks from the aorta, 
notably one rising one to three inches below the renal artery* and 
passing upwards and outwards to the lower pole of the kidney. 
The last vessel may be as 
large as a ureter and strongly* 
resemble it in appearance 
and position ; when present 
it will anchor the kidney and 
render delivery* difficult. The 
extent of the distribution of 
any of these vessels may be 
so important that if division 
and ligature has obviously* 
interfered with renal vascu- 
larity it may be wiser to 
resect the lower pole of the 
kidney, or to carry out ne- 
phrectomy. Alternatively it 
may he better to preserve 
the artery and to divide and 
implant the ureter by the 
Kiis ter or V. Lichtenberg 
(I or If) techniques ( see 
p. 1934). 

Veins accompanying or in- 
dependent of arteries may 
also be obstructing factors. 

Very frequently one of the 
other forms of obstruction is 
present in addition to the pressure of the aberrant vessels, and must 
be dealt with (Fig. 944). 




Fig. 943* — Hydroneph- 
rosis where the ureter 
was obstructed by the 
posterior branch, of the 
renal artery. 
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(b) Adhesions of the upper end will be found on following up the 
ureter , its upper inch or so may be bound down to the face of the 
distended pelvis, and the narrowing of the lumen is due to kinking 
from these bands The ureter should be freed from all adhesions until 
the point is reached where it leaves the surface of the distended pelvis 
This may be at some distance above the lowest pole of the sac 

On reaching the cut of the ureter from the sac, the ureter is some* 
times found drawn up into the sac like a miniature intussusception, 
and held m this position by a few strands of adhesions The ureter 
can be drawn out of the mvagmation by pulling, but on releasing it 
the intussusception reforms When all the adhesions are cleared, the 
invagination may still recur, and a plastic operation is then necessary 
for its correction 

(c) Narrowing — A small segment of the upper end of the ureter 
or the uretero pelvic junction may be found to be attenuated, evident 

both to the eye and to 
the touch This con- 
dition may be present 
with or without a leash 
of aberrant vessels, a 
plastic operation (pyclo- 
ureteroplastyl, is then 
required (Figs 94 1 and 
945 ) 

(rf) A valve associated 
with a high placed 
uretero-pelvic junction 
When something more than division of aberrant vessels, adhesions 
or a stricture is necessary, the renal pelvis is opened bj an incision m 
its longitudinal axis, terminating about an inch above the uretero- 
pelvic junction The incision is usually made in the posterior wall 
of the pelvis, but in some cases the lower part of the anterior wall is 
easier of access and the incision is made here The main renal \ essels 
are on the anterior surface but take a very oblique course upwards, 
and are well separated from a leash of aberrant vessels. After 
removing the unne from the pelvis, the lips of the wound are held 
apart and the interior of the pelvis examined In the rare cases 
where the obstruction is due to a papilloma of the renal pelvis, this 
will have been suspected before opening the pelvis and will appear 
at the wound when the pelvis is incised In such a case immediate 
nephrectomy or nephro ureterectomy is performed 




945 — Fyelo ureteroplasty (Fenger s operation) 
(a) The vertical incision , (6) Transverse suturing 


Plastic Operations on the Uretero Pelvic Junction 
Where a narrowing is found at this part, a grooved metal probe is 
passed into the pelvic outlet and down the ureter to define the length 
and calibre of the stricture 

(i) Incision from without (pycJo-ureferoplasfy). — Fenger *s operation — 
(Tig 945) The strictured section is incised for about 1 inch upon a 



TRENDELENBURG S OPERATION 1983 

robe and the edges of the wound are sutured transv erscly with fine 
atgut following the principle of the operation of pyloroplasty This 
pention is also suitable for the functional or dynamic type of stricture 
permanent hypertrophic contracture of the uretero pelvic sphincter 
ue to a neuro muscular dysfunction as may be witnessed in the third 
tage of renal sympatheticotonus The peculiarities of dynamic 
ydroncphrosis have been brought to light by the more searching 
nvestigations of pyeloscopy combined with excretion urography for 
/Inch Legueu and S H Hams are mainly responsible [See p 1938 ) 
in operation comparable to a Rammstedt incision for hypertrophic 
tenosis of the pylorus is occasionally performed m which the incision 
» deepened to but does not include the mucous membrane 



dges and prospect of primary union w ith a minimum of subsequent 
clerosis This operation has been superseded by the more modern 
techniques I have found it however to have brought a lastingly 
jood result in three cases 

(in) New orifice — If a faulty position of the uretero pelvic junction 
iefies the possibility of dependent drainage a plastic operation limited 
to improving the existing orifice is likely to fail to overcome the 
obstruction and a new orifice must accordingly be made by some 
form of anastomosis at a lower level An operation of this type may 
also be applicable where division of an abnormal obstructing artery of 
large size would possibly cause necrosis of a wide area of renal tissue 
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the anastomosis may be so designed that the artery may be left 
undisturbed Strictures at the outlet may also be suitably treated 
by these operations ' 

(а) Von Lichtenbcrg s Method (Technique I) — Lateral pyelo ureterostomy 
(Hg 946) (comparable to I inney s gastro-duodenostomy) The 
free part of the ureter is drawn to the lowest part of the renal 
pelvis and the two are sutured side-to-side A horse shoe incision is 
made into the lumens of the adjacent pelvis and ureter The inner 
edges are sutured with fine catgut and then the outer edges similarly 

(б) Kusters operation* * — Pyelo ureterostomy with transplantation 
In this the ureter is severed from the pelvis and its open end is 
implanted into the low est part of the pcl\ is either by end to-side 
anastomosis or laterally Tins is the prototype of V Lichtenbcrg s 
second operation (see p 1936) a method which has been well tested in 
recent years 

(iv) Reduction of the sue of the renal pchis — In spite of an opera 
tion successful m the immediate correction of obstruction at the pelv ic 
outlet relapse is to be expected if a lax hy dronephrotic sac co-e\i ts 
There is little tendency to spontaneous involution and it remains a 
large sac with a pool of retimed unne which may reconstitute the 
obstruction by sagging over the upper ureter As a result the urmc 
may e\ entuilly become infected or a stone may form It is necessary 
therefore to perform some operation to reduce the size of the renal 
pelv is as a supplement to measures for the relief of the obstruction 
Three operations have been described and widely' adopted a fourth 
(V Lichtenbcrg II) combines tins principle w ith excision of a misplaced 
or obstructn e ureter o peh ic junction — 

(1) PyelophcaUon — Israel used this method which resembles an 
operation for dilated stomach A row of catgut sutures is mtro 
duced in the wall of the pchis so as to fold the wall inwards in a 
longitudinal line The sutures arc of fine catgut and arc placed by 
Lcmbert s method commencing just abo\ c the urctcro'pclv ic junction 
and in senes upwards and outwards towards the kidney A wider 
hold is taken by each suture as the senes goes upw ards so as to fold 
m a greater area The sutures paSs through the muscular v all but 
do not penetrate the mucous membrane It is recommended that 
the outer surface which will be brought into contact as two sides 
of the fold should be swabbed with a solution of silver nitrate or by 
5 per cent carbolic acid to promote adhesion 

(2) Orthopedic resection (Albarran)f — Albarran removed the 
portion of tiie pouch that lies below the level of the uretero-pch ic 
junction This included the lower part of the pclv ic sac and the lower 
third of the kidney The cut surfaces arc then brought together by 
a continuous suture This operation is especially useful when a group 
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of calculi are present m the lowest dilated cal>\ a condition not 
uncommonly found (Fig 947) I hive had personal success with 
this operation 

(8) Resection of the renal pelvis (Thomson Walker)* — -A triangular 

portion of the wall 
of the pelvis with the 
apex an inch from the 
uretero pelvic junction 
and the base near the 
lip of the hilum is re 
moved (Fig 948) The 
posterior wall of the 
renal pelvis is usually 
resected but in some 
cases the anterior wall 
may be more readily 
accessible In the 



F g 947 — Albarran soperat on (Orthopaed c Resect on) 
The pelvis is preferably d v ded w th a scalpel the 
kidney substance w th the h gh frequency current 


latter case the base of the tnangle must be placed farther from the 
margin of the hilum so as to avoid encroaching on the renal vessels 
In advanced cases an area of pelvic wall should be removed from 
both the anterior and the posterior surfaces The incision which 
has been used for emptv 
mg the renal pelvis is 
continued upw ards and 
outwards towards the hid 
ney and another earned 
upw ards from its outer end 
parallel to the margin of 
the hilum and about * in 
from it This is continued 
to form a flap the extent 
of which will depend upon 
the size of the renal pel 
vis The flap thus made 
is removed by a third in 
fusion irom the apex to the 
base of the tnangle The 
edges of the wound are 
united with a continuous 
suture of fine catgut which 
extends to about an inch 
from the uretero pelvic 
junction The poles of the 
ilabbj dilated kidney are 
earned forwards and inwards like horns as the suture closes^the pelvic 
wound The wound is now covered with a flap of the fibrous capsule 
of the hidnej which is turned down over it and kept in place by one 

• La* it A g II ‘>06. t 3*3 



F g 948 — Hydronephrosis Thomson Walker s 
operation for reduct on of renal pelvis 
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the anastomosis may be so designed that the artery may be left 
undisturbed Strictures at the outlet may also be suitably treated 
by these operations ' 

(fl) Von Lichtenberg s Method (Technique I) — Lateral pyclo ureterostomy 
(Fig 946) (comparable to Finneys gas t ro-d uod en ost omy ) The 
free part of the ureter is drawn to the lowest part of the renal 
pelvis and the two are sutured side to side A horse shoe incision is 
made into the lumens of the adjacent pelvis and ureter The inner 
edges are sutured with fine catgut and then the outer edges similarly 

(6) Kuster s operation* — Py elo ureterostomy w lth transplantation 
In this the ureter is severed from the pelvis and its open end 
implanted into the lowest part of the pelvis either by end to-side 
anastomosis or laterally This is the prototype of V Lichtenberg s 
second operation (see p 1936) a method which has been well tested in 
recent years 

(i\) Reduction of the size of the renal pelvis — In spite of an opera 
tion successful in the immediate correction of obstruction at the pelvic 
outlet relapse is to be expected if a lax h\ dronephrotic sac co-exists 
There is little tendency to spontaneous involution and it remains a 
large sac with a pool of retamed unne which may reconstitute the 
obstruction by sagging over the upper ureter As a result the unne 
may ev entually become infected or a stone may form It is necessary 
therefore to perform some operation to reduce the size of the renal 
pelvis as a supplement to measures for the relief of the obstruction 
Three operations have been described and widely adopted a fourth 
(V Lichtenberg II) combines this principle with evasion of a misplaced 
or obstructive uretero pelvic junction — 

(1) Pyeloplication — Israel used this method which resembles an 
operation for dilated stomach A row of catgut sutures is uitro 
duced in the wall of the pelvis so as to fold the wall inwards in a 
longitudinal line The sutures are of fine catgut and are placed by 
Lembert s method commencing just above the uretero-pelvic junction 
and in senes upwards and outwards towards the kidney A wider 
YkM is taken by each suVuie as the serves goes upwards so as Vo fold 
in a greater area The sutures pa$s through the muscular w all but 
do not penetrate the mucous membrane It is recommended tint 
the outer surface which will be brought into contact as two sides 
of the fold should be swabbed with a solution of silver nitrate or by 
5 per cent carbolic acid to promote adhesion 

(2) Orthopedic resection (Albarran)f — Albarran removed the 
portion of the pouch that lies below the level of the uretero-peluc 
junction This included the low er part of the pelv ic sac and the low cr 
third of the kidney The cut surfaces are then brought together by 
a continuous suture This operation is especnllv useful when a group 
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of calculi are present in the lowest dilated calyx, a condition not 
uncommonly found (Fig. 947). X have had personal success with 
this operation. 

(S) Resection of the renal pelvis (Thomson- Walker)* — A triangular 

portion of the wall 
of the pelvis with the 
apex an inch from the 
uretero-pelvic junction 
and the base near the 
lip of the lnlum is re- 
moved (Fig 948). The 
posterior wall of the 
renal pelvis is usually 
resected, but in some 
cases the anterior wall 
may be more readily 
accessible In the 



Fig. 947 .^ Albarran’s operation (Orthopaedic Resection). 
The pelvis Js preferably divided with a scalpel, the 
kidney substance with the high frequency current 


latter case the base of the triangle must be placed farther from the 
margin of the hilum, so as to avoid encroaching on the renal vessels 
In advanced cases an area of pelvic wall should be removed from 
both the anterior and the posterior surfaces The incision which 
has been used for empty- 
ing the renal pelvis is 
continued upwards and 
outw'ards towards the kid- 
ney, and another earned 
upwards from its outer end 
parallel to the margin of 
the hilum and about \ in 
from it. This is continued 
to form a flap, the extent 
of which will depend upon 
the size of the renal pel- 
vis The flap thus made 
is removed by a third in- 
cision from the apex to the 
base of the triangle The 
edges of the wound are 
united with a continuous 
suture of fine catgut W’hich 
extends to about -an inch 
from the airetero-pelvic 
junction The poles of the 
flabby, dilated kidney are 
earned foru ards and inwards like horns as the suture closes the peh ic 
wound. The wound is now covered with a flap of the fibrous capsule 
of the kidney, which is turned down over it and kept in place by one 
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Fig. 948 — Hydronephrosis • Thomson-Walker’s 
operation lor reduction of renal pelvis. 
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are passed through the lowest calyx from outside the capsule and 
these grasp the end of the tube, drawing it across the kidney substance, 
eventually to he outside the superficial wound, where it wall be 
sutured to the skin in the final stages of the operation The edges 
of the pelvis are sutured in linear fashion , the ureter, w ith its 
contained tube taken through the inferior extremity of the line of 
apposition is included in the lowest stitches Reinforcing sutures 
are placed between the muscular coats of the ureter and the pelvis 
at the anastomosis Additional drainage of the pelvis is secured by 
placing a larger (nephrostomy) tube alongside the smaller one through 
the same calyx A third tube or rubber strip is employed for pen 



Fig 951 — Von LJchtenbfrg s operation for hydronephrosis 
by excision and implantation (No 11 operation ) (a) Con 
dition before operation , the stippled area will be excised , 
(A) the pelvic stump is sutured leaving space in the lowest 
part to transmit the ureter, supported on its tube and picked 
up by the lowest stitches at its entry The nephrostomy 
and ureter tubes are carried through the lowest calyx 
(after Victor Dix Malngot s Postgraduate Surgery, Vol 
II By courtesy of Medical Publications Ltd ) 


nephric drainage The ureter and nephrostomy tubes are removed m 
10-14 days the pennephne drun on the 5th day 
Von Liclitenberg * reports 80 operations for renal obstruction 
In 41 per cent primary nephrectomy was required and in 59 per cent 
a conservative operation could be employed In 27 per cent the 
obstruction was considered to be neurogenic 


Tixation of the kidney. — Ncphropexv is a necessary supplement 
to many operations designed to correct a mechanical delect Unless 
the kidney and ureter are fixed in such a way as to assist drainage by 
pre\ enting the drags or kinks 0 / faulty alignment or undue mobility 
plastic operations cannot be permanently successful 

Relief of Pain. — Fortunately this appears to be constant 
though not always lasting, whichever operation is performed This 
has led to the belief that it is the outcome of sympathetic nerve 
division in freeing the kidney (sen p 1940) 
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Dangers and Sequela: of Radical Operations tor 
Hydronephrosis 

1 Hemorrhage.- --There is a danger of hemorrhage into the 
hydronephrotic sac after the operation This may occur during the 
first two days or as late as a week after the operation No large 
vessels are cut m the wall of the hydronephrosis, and a possible source 
of the haemorrhage is necrosis of the kidney from vascular interference 
Late haemorrhage may also be due to the pressure of one of the drainage 
tubes causing erosion of a vessel Sev ere haemorrhage should be met 
by opening up the wound in the kidney and either packing it or 
removing the kidney Blood transfusion is of great value as a 
haemostatic agent, as well as to replace blood lost 

2 Sepsis — Occasionally sepsis may extend into the renal substance 
with formation of a cortical abscess Unne may extra\asate through 
a path so established as well as through failure of primary union m 
the pelvic suture line Re establishment of nephrostomy may be 
successful but nephrectomy is hkely to be required later owing to 
persistence of the sepsis, especially if aberrant v essels were divided 
at the primary operation 

3 Fistula. — This may result from failure to re establish the lumen 
of the pelvic outlet or it may be due to sepsis Whatev er the cause, 
an attempt should be made to pass a ureteric catheter and, if successful, 
to retain it tn stltt for a w eek If this fails another operative attempt 
may be made to establish the lumen, but this should be deferred for 
some weeks if unsuccessful nephrectomy will be necessary 

4 Widespread necrosis of the Kidney from vascular interference. — 
— In a case of my ow n a very stout female, there u as pyrexn about 
the 10th day and a deep seated mass could be felt Pus pointed m 
three areas of the incision but the mass remained sinuses continued 
to discharge pus but no unne Intrav enous py elography show ed no 
excretory function in the third week Exploration then revealed a 
shrunken necrotic kidney riddled with abscesses m which no normal 
excreting substance remained Recovery after nephrectomy was 
uneventful In this case, one of first degree hydronephrosis and 
duplication of the ureters compressed by an aberrant vessel, a quite 
small vessel had been ligatured Had it not been for the arrest of 
functional activity the chain of symptoms might have given reason 
to fear an indwelling swab* 

Renal Denervation (Sympathectomv) 

This operation, onguially introduced to procure relief from renal 
pam where no inflammatory or anatomical explanation was available, 
has been w idely adopted since S Harry Hams described the symptom 
complex which he named " renal sympatheticotonus ” This, an 
obstructive nephropathy, exhibiting the three stages of (l) irritability, 
or systole, (n) exhaustion, or diastole, and (ui) paralysis or liycTro^ 
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nephrosis, he presumed to be due to o\ er actn lty of the sympathetic 
nerve supply to the kidney Recurrence after temporary relief by 
injections of esenne (gr 1/ GO) and the absence of any demonstrable 
cause of organic obstruction are significant and, with the rest of the 
clinical picture, indicate the operation * Hams* modified slightly 
the original technique of E Papin f in the method of denuding the 
renal \ essels , the kidney is exposed from the loin, completely 
separated and delivered, exposing the vascular pedicle, the hilum 
and the upper end of the ureter Papin's method of gauze dissection 
of the \ essels in a mesial direction hazards the tearing of veins, a nsk 
overcome in the Harris modification by elevating the pedicle on the 
index finger and carrying out instrumental dissection from within 
outwards, commencing as far from the kidney as possible The 
\ essels are denuded in turn, and finally the renal pelvis, the uretero- 
pelvic junction and the first inch of the ureter The application of 
10 per cent carbolic acid to these structures may show up and destroy 
any overlooked fibrils Hams claimed good results of this operation 
with cautious case selection, and his claims have been substantiated 
by the subsequent experience of Wells, Riches Oldham Underwood 
and others in this country, their results having been proved by 
pjelographic reviews 

Resuits or Conservative Operations tor Hydronephrosis 
In an organ such as the kidney, where the possibility of anatomical 
restoration is meagee, the ideal of procuring a permanent state 
approaching the normal is seldom realized and the surgeon must 
content himself with relative rather than absolute perfection A far 
higher standard is aimed at to day than hitherto, when relief of pain 
sufficed as a measure of cure E W Riches, summarizing the catena 
of success, adds to the clinical or symptomatic result the need of study 
from the radiological, functional and bacteriological viewpoints 
Without a universal acceptance of so high a standard, analyses of 
reported results cannot render a statistical review convincing The 
following impressions, however, are gathered from a study of available 
records of the results of the four operativ e categories — 

(lj Division of vessefs — Fain is invanabfy relieved, but dilatations 
remain and may require supplementary plastic surgery 

(n) Minor plastic procedures of the pyelo-ureteroplasty (Fenger 
or Foley Y-plasty) type appear to give good results in 76 per cent 
of cases 

(hi) Major plastic operations. — Where the pelvis is drastically 
resected with reimplantation of. the ureter a wide divergence of 
results is apparent As in man} cases such operation offers the only 
alternative to nephrectomy and' " if the radical removal of the 
obstructing cause is not practicable, J a considerable proportion of 
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failures is to be expected ” Thus Walters Cabot, and Priestley* 
found benefit in under 50 per cent , and secondary nephrectomy was 
necessary m 21 per cent of them cases In Von Lichtenberg‘s scries of 
47 cases nephrectomy was necessary in 7 per cent More recently 
E \V Riches and Hamilton Baileyf reported two senes of 31 and 2G 
cases respectively with good results m GI and 54 per cent , but others 
of the British school have been less fortunate 

(iv) Sympathectomy — Reporting on a series of 28 results where 
the operation w as performed for the relief of renal pain J B Oldham} 
observed that the- relief of renal pain was practically universal At 
the same time pyelographic evidence proved anatomical and functional 
improvement E W Riches, m a senes of 13 cases, was able to 
demonstrate the same benefits, and in certain hitherto intractable 
cases of hydronephrosis with infection postoperative stenlization 
was achieved 

THE OPERATIVE TREATMENT OF INJURIES 
OF THE KIDNEY 

Before deciding to operate consideration must be given to the 
following questions — 

(fl) Is bleeding arrested, or progressn e to the extent of endangenng 
life 3 Increasing pallor, pulse rate, restlessness and a suggestn e 
blood picture should be noted 

(5) Does the constitutional state demand or warrant immediate 
exploration or is it not vs iser to give pre operatn o intras enous infusions 
of saline, gum acacia or a blood transfusion 3 A blood transfusion is 
essential where haemoglobin is under GO per cent 

(c) Are there associated abdominal or thoracic injuries requiring 
exploration 3 

(J) Is there a perinephric haematoma which is likely to suppurate 
or which already shows signs of suppuration ? 

(e) Is the damage to the kidney probably so severe (a) that it is 
unlikely to function efficiently as an excretory organ or (6) that by 
scar tissue formation the major conducting channels will be so dis- 
torted that a painful hydronephrosis is likely to follow 3 Intravenous 
and retrograde pyelography will supply available information, the 
former will indicate the state of the opposite kidney and hence is 
useful in the early stages Retrograde pyelography is only required 
to determine the existence of hydronephrosis as a later sequela , its 
early use would add an unwarranted nsk 
Such operations as are performed will follow the general principles 
of renal surgery The method of approach will depend upon whether 
the kidney alone is affected, in which case the usual lumbar incision is 
made, or whether associated grave injuries indicate laparotomy with, 
if necessary, transpentoneal, or anterior extra-peritoneal nephrectomy 
or renal repair 

•Join, CnJ, I9M, JixvlJ, 68-5 
t Proc Koy Soc MM 1W iju !tv57 
j 7rrf»/y>ol MM-Cixr Join, |03d xliv 81 
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Technique.— When exploring the kidney b\ the lumbar route 
extravasited blood and, possibly, urine will be encountered as the 
muscles are divided A large perinephric iucni itoma does not ncces 
sanly indicate a gross renal tear Blood dot and blood-impregnated 
fat are removed and the kidney is freed, delivering it upon or as near 
to the surface as possible Circumscribed splits or tears are sutured 
■with mattress or figure-of eight stitches but objection has been 
raised to the amount of renal destruction caused by such haemostatic 
sutures Albarran placed a network of catgut sutures around the 
kidney to hold the fragments together (cerclage du rein) In this 
method four stout catgut sutures, two above and two below the 
pedicle, embrace the kidney and are placed partly extra- and partly 
sub-capsularly , Lowsley has adopted a similar principle, using ribbon 
catgut When the capsule is intact, contusion is at a minimum and 
there is little perinephric hzematoma , mattress sutures hold well 
and stop bleeding, but under less favourable circumstances they cut 
into the kidney substance and are useless , buffer pads of fat or 
muscle may then be placed under the loops of the stitches and provide 
a firmer hold, or the same object may be achieved by placing catgut 
sutures parallel w ith the edges of the w ound to be closed and embracing 
these m the loops of straight sutures (Tig 926] If a section of kidney, 
for instance one or other pole, is extensively damaged it should be 
removed and the adjacent surfaces sutured after the interposition of 
a pad of fat or muscle in the manner described under excision of a 
serous cyst (p 1909) 

Comminution or pulping calls for nephrectomy if the general 
state w arrants it , otherw lse tight gauze packing is used as a temporary 
step, especially in stabs or gun shot wounds Established sepsis will 
generally require nephrectomy Continuous intravenous saline and 
glucose drip infusion, or blood transfusion, may be life-saving measures 

In contrast vvith injuries to the bladder and urethra, a policy of 
procrastination in deciding the time of operation may be adopted with 
advantage , extravasation of urine is seldom to be feared for the 
pelvis and cal} ces are seldom grossl} injured and, moreover, a kidney 
so severely damaged ceases to excrete long enough for the appearance 
of other physical signs, which would give definite indications for or 
against operation 

Hrematuria from a ruptured kidney may be severe enough to give 
clot retention in the bladder m about 8 per cent of cases Bigelow’s 
evacuator and the intied catheter will overcome this difficulty 

Certain late results of renal injuries may require operation Amongst 
these are stone formation, chronic sepsis and h}dronephro$is Hjdro- 
nephrosis is usually of the renal type and is caused by distortion of the 
cal> ces from fibrous tissue formation Attention is drawn to the 
condition by intractable pain, and nephrectomy w ill then be required 

Causes predisposing to rupture. — Developmental defects and 
disease render the kidney susceptible to rupture cv cn as the result of 
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a mild trauma Of the diseases hydro- and py onephrosis tuberculosis 
Iitluasis and polycystic disease are recognized The horseshoe kidney 
furnishes the best example of a developmental cause its exposed 
position fixation and fragile parenchyma stretched over dilated 
calyces accounts for this tendency Three cases m my practice uert 
mild and the tears were easily repaired by mattress suturing Mon 
sea ere injuries may require hemmephrectomy 

OPERATIONS ON ANOMALOUS KIDNEYS 

Tlie cystoscopic demonstration of ureteric orifices of normal appear 
ance situation and excreting power does not necessarily indicate 
normal kidneys malformation may exist such as solitary horseshoe 
or a unilateral fused kidney Pyelography provides the proof More 
attention is now directed to these abnormalities than formerly oil 
account of the ever increasing clinical recognition of upper tract 
pathology by excretion urography and its wider admission to the scope 
of surgery Eccentricities of the Ureteric orifices such as multiplicity 
and abnormality of situation are recognized cy stoscopically urethra 
scopically and on aaginal examination 

(a) Horseshoe kidney — Operation may be required for (J) f>atn 
due to tension within the isthmus or to pressure of it upon adjacent 
nerves (2) hydronephrosis from obstruction of the ureter by the 
isthmus hemmephrectomy is required if hydronephrosis of one 
kidney is too advanced for conservation (3) calculi in the pelvis or 
calyces Pyelohthotomy unless the patient is unduly stout gem rally 
presents no difficulty for the anteriorly placed pelvis is usually 
approached with ease and since the pelvis is commonly dilated niani 
pulations and suturing are readily effected It must be noted however 
that the isthmus does not obstruct the ureter othcrw isc a permanent 
fistula may result Whenever possible the isthmus should be divided 
(symplij siotomy) to remove tension and pressure upon the ureter and 
nerves as well as to allow nephropexy in a position whereby casv 
drainage from the pelv is is assured and to establish an uninterrupted 
course for the ureter In the division of tilt isthmus double clamps 
are applied an mch apart and the intervening tissue is divided with 
the high frequency knife (Tig 952) Hamostasis is further insured 
by including the whole width of the isthmus in mattress sutures 
which are placed in position lateral to each clamp and tied as the 
clamps are removed Nephrolithotomy unless symphysiotomy can 
be earned out is both difficult and dangerous as the anchoring of the 
kidney by the isthmus prevents sufficient mobilization for its vascular 
supply to be kept under complete control during incision into the renal 
substance After symphy siotomy nephropexy is a necessary step to 
preserve a direct course of the ureter (Tig 953) (1) Injuries ( see 

p 1910) (5) Tuberculous disease and tteic grou.Hi Large numbers of 

instances of hemmephrectomy have been reported for both these 
conditions , among the grow ths squamous celled and adenocarcmo 
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F»g 952 — Horseshoe Kidney The ureter is retracted over 
the left kidney while division of the isthmus with the high 
frequency current is in progress Pyelohthotomy was also 
performed in this case 



Fig 953 — Horseshoe Kidney {drawn from the same operation as shown m Fig 952) 
To show die Hard stage nephropeay “her symphysiotomy A stone was rrmovrd town the pehlt and lie 
suture line U seen {tra is verse) The t ots of the lewnostat e s turw <* the 1 ihmus and the final 01 s lure* to 
suspend the ktdj e> are shown The list nb is retracted to t so teller npxsnre a »l (1 e pos 1 on of the drainage 
tube which t « on the a tenor « irt we of the Jt/dney h Indicated 
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mati as well as the more common cortical and j civic neo|Iisins 
appear in the records 

(6) Ectopic kidneys —Pam ind i mistaken dngnost;, are the 
common reasons for operation Man} }ears ago I explored an 
abdomen for a circumscribed tender swelling the size of a golf ball low 
in the right iliac fossa expecting to find a chronic appendix abscess 
an atrophic ectopic kidne> exhibiting pjehtis was removed Ectopic 
kidneys being developmental defects differ from ptosed kidnevs jn 
the irregulant} of their vascular supply and this feature gives their 
surgery added technical difficulties especially where the organ is 
deeply placed m the pelvis The greatest care must be exercised to 
clamp all the supplying vessels including those possibl} from the 
opposite iliac vessels before removal and in so doing to see that the 
opposite ureter is protected Transpentoneal nephrectomv is more 
usually adopted 

(c) Crossed dystrophy (cinseitiger Languiere of Rumpel) in which 
the fused mass of total kidney substance is to one side of the mid line 
one element may be the seat of hydronephrosis infection or calculus 
formation Rumpel successfully resected a lower element pyone 
phrosis through a mid line transpentoneal approach 

(rf) Renal and ureteric duplications are common abnormalities 
Any grade may be found from a complete development of two ureters 
in their entiretv — and in this case the surface of the kidney may show 
a transverse groove representing the line of division— to merely a low 
division of the pelvis When the two ureters exist in their whole 
lengths the onfice of one may encroach upon the v esical sphincter or 
be urethrally placed in either sex giving nse to incontinence Redu 
plication of ureters of full length leads to inevitable crossing which 
takes place usuallv at or near the pelvic bnm One tube bears the 
brunt of mutual pressure more than the other and the kidnev element 
of the more affected ureter becomes hydronephrotic possibly pvo- 
nephrotic and atrophic A similar change however may be found 
m one kidnev element when the duplication of the ureters is short 
and there is m? crossing for m> >esj ippareni reason TjxoXt 
an aberrant renal vessel is often found to cross and obstruct duplicated 
ureters causing pain with or without hv dronephrosis 

Manv of these complications will require surgical treatment 
modem urological surgery has advanced bevond the stage of mere 
nephrectomy Heminephrcctomy is the operation of choice where 
one renal dement is hydro- or pyonephrotic separation through the 
parenchwna — endeavouring to fojlow the natural boundarv indicated 
by the superficial groov c— being effected by the endothermy current 
The ureter should be removed when it is greatly dilated In the rarer 
types where the accessory ureter meatus is in or below the bladder 
sphincter transplantation to the bladder may be performed after 
proving the integntv of that part of the kidney which it drains 
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(e) The atrophic painful kidney.— This is a rare condition, the 
cctiology of which is obscure Three examples, all in females, have 
been treated by nephrectomy in my practice u ith complete relief of 
pain Each was diagnosed by retrograde pyelography and appeared 
as a hydronephrotic sac In two, the kidney, little larger than a 
greengage, was difficult to find 

if) Solitary kidney. — A uretenc orifice, more or less normal in 
appearance and position may be seen on the side of the non existent 
kidney Passage of an opaque catheter and the introduction of a 
radio opaque fluid through it may show a blind cul-de-sac merely a 
v esical dn erticulum, the remnant of an effete ureteric upgrou th 

The Operative Treatment of Polycastic Disease of the ICidneas 

This disease is now generally accepted to be bilateral hence those 
surgeons who formerly' advocated nephrectomy in what they presumed 
to be unilateral examples were unaware of the true pathologv The 
only operation which offers prospects of benefit is that of multiple cyst 
puncture recommended by Rovsing * The main object of this 
manoeuvre is to prolong the life of surviving renal tissue by removing 
the pressure of as many cysts as possible Occasionally where acute 
symptoms have arisen, suppuration will be found to have taken place 
within the cysts, and then there is no alternative to drainage In one 
case of this nature 1 explored an obviously inflammatory mass in the 
loin expecting to find a perinephric abscess A suppurating poly cv Stic 
kidney was found and as many cysts as possible were opened The 
patient, a young man of 19, made a good immediate recov ery but v\ as 
subbequently lost sight of 

In addition to Rovsing s operation on patients m whom efficicncv 
tests have proved depressed renal function I have also found it 
necessary to operate to rehev e cardiac and respiratory embarrassment 
caused by pressure upon the diaphragm from the great size of the cystic 
kidneys After exposing the kidneys as many of the cysts as possible 
may be rapidly and bloodlessly punctured with the endothermy 
current On account of the risk of renal failure in advanced cases it 
is wiser to allow an interval before operation upon the second kidney ^ 

The Operative Treatment of Perinephric Abscess 

A variety of abscesses are included under this heading 

(а) Those extending into the permephne fat from cortical necrosis 
caused by an infected focus in the kidney, such as (i) suppuration 
associated with a calculus, the stone may find its way through the 
necrotic zone into the abscess w ithm the permephne fatty env elope , 
(n) a renal carbuncle , (ui) a septic infarct , (iv) renal trauma 

(б) Extension from an adjacent septic process , (i) intraperitoneal 
suppuration such as an abscess from appendicitis, diverticulitis, 
cholecystitis, carcinoma cob or a localized retropentoneal perforation 

* Hasp Frb. 1911 p 10J 



1046 OPERATIONS ON THE KIDNEY AND URETER 

of the duodenum, (n) suppurative lymphadenitis, (m) vertebral 
osteomyelitis, coccal or tuberculous , {i\ ) an empyema 

(c) Blood borne infection, from a distant septic focus, especially a 
staphylococcal cutaneous lesion 

(d) Lymphatic spread, c g from a prosta tic abscess 
(c) A suppurating hematoma 

(/) An abscess arising from urinary extray asation 
Although ‘ perirenal suppuration " might more accurately describe 
abscess formation within the perinephric fascia and the term *' para- 
renal be applied to suppuration outside the fatty envelope, it is 
customary in this country to avoid this anatomical differentiation 
These abscesses may be uni- or multilocular It is seldom wise to 
attempt more than the establishment of thorough drainage, for which 
an oblique lumbar incision of about 4 inched is primarily' made , the 
incision is lengthened according to the requirements of the areas to 
be drained After/ traversing the muscular strata and trnnsversnbs 
fascia pus is usually encountered A finger passed into the cavity 
will generally break down septa and, in this way, all loculi should he 
freely opened up revealing at times a wide district of infection, 
perhaps extending under the diaphragm, or tracking downwards to 
the pelvic brim or even below .it In the course of digital exploration 
an obvious track anto the kidney may be recognized, with, perhaps a 
stone in its depth The stone should be removed, usually a matter of 
no great difficulty, but it is not adv isable to look for stones unless their 
large radiographic shadows indicate an easy discovery It is seldom 
wise to pursue a primary operation further Thorough drainage is 
established by tubes or strips of corrugated rubber, some of which 
may dram the depth of an mtrarcnal pus cavity Any deliberate 
operation directed to the kidney which may be necessary is better 
deferred until acute local sepsis has subsided and constitutional 
improvement is established 

OPERATIONS UPON THC URETER 
Incisions for exposure. — The iumbo lho inguinal incision of Morris, 
Israel and Albarran, if carried to the margin of the rectus mus.de, will 
permit approach but not surgica) access, to the nho)e J ength ol the 
ureter I or a localized operation upon any section except the juxta- 
vcsical an incision m this line will satisfy the requirements, but the 
unavoidably extensive division of nerves and muscle fibres, risking 
hernia formation, precludes its use for complete ureterectomy. A 
v ertical sub-umbilical mid -line or paramedian incision is preferable for 
exposure of any part of the pelvic ureter, not only for the customary 
extraperitoncal approach, but also, occasionally, where it is desirable 
to adopt a transpentoneal route In the latter case a rectus splitting 
incision is preferable, and this is the approach most generally adopted 
for ureter transplantation to the bowd, sec p 1 9 GO The various 

incisions for exposure of the lower abdominal and peJvic ureti r are 
shown in Tig 954, which also includes tranbpcritone ll routts 
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The routine methods for exploring the lumbar, iliac or pelvic sections 
of the ureter extnipentoneally are — 

1 The lumbar approach — -A 4 inch incision is made from a point 
J inch below the last rib at the outer margin of the erector spime 
downwards and forwards through all the muscles, lumbar aponeurosis 
and transxersalis fascia in its line If it is not necessary to explore it. 
the kidney can be pushed upwards with its fibro fatty investments 
undisturbed The ureter is found lying on the psoas muscle behind 
the ascending colon or caecum on the fight and descending colon and 
sigmoid on the left side The ureter in this part of its course is not 
adherent to peritoneum or to the 
extrapentoneal surface of the 
bowel, and lies on the posterior 
abdominal wall, when the bowel 
and peritoneum are stripped for- 
ward To aid the search it ma\ 
be made tense by pushing the 
lower pole of the kidney well up 
and under the nbs It can often 
be identified by the characteristic 
vermicular movements, which 
may be elicited by gentle mechan- 
ical stimulation Surrounding the 
ureter are a number of veins and 
in close relation to it is the sper- 
matic or ovarian vein . incautious 
handling max therefore result in 
troublesome bleeding 

If the operation requires full 
exposure of the kidney and pel- 
\ is, it w ill be necessary to open 
the em eloping fascia and fat 
and the fibrofatty sheath which 
is closely attached to the pelvis 
posteriorly This opening up should not be done w ithout due con- 
sideration, for the prdspect of a future operation must be borne in 
mind, especially in calculus disease A subsequent operation upon 
the kidney would be all the more difficult on account of dense 
adhesions if the perinephric fascia and fat had been needlessly 
disturbed 

2 The iliac approach for exposure of the lower abdominal ureter. — 
— Here the incision begins an inch aboxe and external to the anterior 
superior iliac spine, or higher and more mesial if nccessqrj , and passes 
down and in to an inch aboxe the mid-Poupart point Muscles are 
partly incised and partly split The peritoneum of the iliac fossa is 
elexated, and this is aided by a partial Trendelenburg posture The 
external iliac artery is traced back to the bifurcation of the common 



I Median i) cision for extra or intrapenloncal exposure 
of pelvic segment ” Pars nedian incision for extra or 
In trapcri'MKral exposure ol lumber and peJikscgmenis 
3 Cun bo iliac men on for cxlrapcntoi eat exposure of 
lumbirs-gme it 4 Curved Inguinal i els on lor extra 
peritoneal exposure at brim .of pelvis 
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jliac at which position the ureter is seen and felt If it is necessara to 
expose the ureter at a somewhat higher lev el the incision is lengthened 
upward and in this case the peritoneum can be retracted more easilj 
if the buttock of the same side is elevated on a sandbag The higher 
the field required the more will the patient be rotated to a position 
corresponding to that adopted for operations on the kidncv In 
establishing drainage at the completion of this operation it is essential 
to a\oul placing a rigid tube in contact with the iliac vessels whose 
course it would cross as it passes 
to the ureter Hxmorrhagc has 
arisen from erosion of the \ esscl 
walls by pressure of an unvieldmg 
tube , corrugated rubber tissue 
being resilient is free from thi-> 
danger 

The rectus incision — Tins is jin 
altcmativ c to the iliac A a ertical 
incision is made J inch mesnl to 
the linea semilunaris as long as is 
neccssarv The anterior lajer of 
the rectus sheath is divided and 
the muscle is split or retracted 
Tile transversahs fascia is wcisul 
to the full length of the wound 
and the plane of cleav age between 
it and the peritoneum opened up 
Tlie peritoneum is fullv scpirutcd 
from the abdominal wall and dis- 
placed upwards and mestallj with- 
out being opened fhcurctfrma> 
b\ adjusting the length of the 
incision be < \plorcd from the 
kidnij to as low in the pelvis as 
need be The operation is suit- 
able in tlun patients but it dots 
not give such good exposure to 
the abdominal cour-c of the 
It may leave i weak abdominal 

8 Median sub umbilical incision — -This made from the pubic 
s>mph>sis to the umbiheus tn the mid line, gives the most direct 
exposure of the pelvic ureter* (Fig ‘>»5) 

Technique — The linea all>a and transversahs fascia are inched 
and the cxtrapcritoncal fat exposed The patient is placed in the 
Trendelenburg position and the pentontutn is fully stripped from the 
iliac fossa and the lateral pelvic wall on the side of the ureteric lesttm 
Tins stripping should be commenced over the bladder, and is then 
•j sirfitjair no 1 tf *r 



ureter a> do the other methods 
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cimcd on across the external mil of the pelvis The external iliac 
vessels are exposed, and the |>cntoneitm stripped inwards from the 
iliac fossa, laying bare the common iliac vessels and the lower part 
of the muscles of the posterior abdominal wall Alternatively the 
displacement of the peritoneum may be begun in the iliac fossa, 
the common iliac vessels exposed, and the stripping continued into the 
pelvis, following the line of the ureter downwards Self-retaining 
abdominal retractors and good illumination are essential for this part 
of the operation By this route the low er part of both ureters can be 
readily exposed simultaneously 

Difficulties and dangers — Certain difficulties may be encountered 
during this part of the operation Injury to the peritoneum may be 



Fig 956 — Relations of the lower end of the left ureter m the female 

The lateral aspect of Ibe pelvic per tonral sac Is wen Drann/ronSfee men2^G Room” Hunterian 
Coiled on frv ptrmitt on of the howl Collate of Surgeon 
U lire lor I A internal 11 ac artcrv UA ulen - artery OH obi cente,! hypoga trie artery 
S\ and MV supen r an 1 nuddl ve» al attrrii* ML ro nil 1 jpm en! 


produced m incautious stripping or by the sharp edge of a retractor 
The rent should be closed by a continuous catgut suture In the 
female subject, the broad and round ligaments prevent the free 
stripping of the peritoneum from below upwards It is better, 
therefore, in women, to strip the peritoneum from the iliac fossa first, 
and to follow the ureter downwards tracking it carefully beneath 
the base of the broad ligament and taking pains to a\ old the numerous 
vessels (Fig 956) In the male the displacement may begin at the 
bladder or at the brim of the pelvis In either case the vas deferens 
with its accompanying vessels, stretching across from the wall of the 
pelvis to the bladder, limits the exposure of the pelvic floor The vas 
is isolated, and the ureter may be exjioscd above or below it (Fig 957) 
If a hernia is present, the peritoneum is adherent round the internal 
abdominal ring, and this interferes with the full exposure oHh e lower 
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segment of the ureter, but the sac can usually be easily separated and 
drawn into the abdomen, thus freeing the peritoneum Previous 
appendicitis, operations on the female pelvic viscera, pelvic cellulitis, 
the massive scar tissue round a ureteral fistula, all interfere with the 
stripping of the peritoneum and may necessitate opening the peri- 
toneum and performing the operation partly as an extra- and partly 
as an intraperitoneal procedure 

Haemorrhage may cause difficulty In a straightforward case it is 
due to want of care in preparing the ureter and avoiding the internal 
iliac vein and its tributaries With a deep w ound m a stout subject, 
especially a multipara, venous haemorrhage may cause a good deal of 



Fig 957 — Relations of the lower end of the right ureter in the male 
Drown from Specimen 291 Room 2 Hunterian Collection Jv permission of the Royal Collect of Surgeons 
U ureter EA and IA eiterun! and internal iliac arteries VD vas deferens (<liv ded) SV and 'll 
superior and middle ves cal artenes OH obliterated hypogastric artery 
(F gs 955 9a7 are rrproduced from the Proceedings ol the Royal Sodctj ot Medicine xxsv 295 Sect 
Urol 1 by pernuss on ol tbe Honorary Lditors) 

trouble Tree exposure and a good light are essential for controlling 
the bleeding 

Difficulty m finding the ureter may cause delay in the operation 
The ureter, when supple and neither thickened b\ inflammation ncr 
dilated, adheres to the peritoneum in the pelvis and may be displaced 
with it and overlooked When the ureteral wall is thick there is no 
difficulty in finding it From its unexpected size (mcgalo-ureter) it 
may not at first be recognized as a dilated ureter If any difficulty is 
encountered, search should be made at the bifurcation of the common 
iliac vessels, over which the ureter passes into the pelvis, and to 
which the w all is sometimes firmly adherent In the deeper part of 
the pelvis some doubt may be felt 'in deciding at what depth the ureter 
lies Here the spine of the ischium should form the guide, the ureter 
crossing the tip of this and ljing directly upon it, or the vas may be 
traced downwards and will lead the surgeon to it The passage of a 
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catheter or a bougie up the ureter by cystoscope before commencing 
the operation is often of service 

A drainage tube or rubber tissue is placed near an incision in the 
ureter or, if the ureter has been removed, down to the pelvic floor 
The abdominal \v ound is closed in laj ers The dram should be retained 
for five da} s 

Alternative methods of approaching the pelvic ureter are given 
on p 1954 

Transperitoneal exposure of the ureter. — This approach offers no 
advantages for exposure of the abdominal ureter its use is limited to 
a few operations upon the pelvic section The abdomen is opened 
by a median or pan median incision from the pubic symphysis to the 
umbilicus The full Trendelenburg position is adopted and the 
intestines are packed aside The ureter is seen at the bnm of the pelv is 
where it crosses the bifurcation of the iliac artery, and is followed up 
or down from this point To expose it the peritoneum over it is 
incised, wheh it can be stopped from its bed 

The advantages of the transperitoneal approach are the rapidity 
and ease w ith which the ureter is exposed The disadvantages are the 
liability to pen tone al infection in septic cases and the difficulty of 
draining the peri ureteral space The disadv antages greatly outw eigh 
the advantages, and the transperitoneal method is used in onl} a few 
cases, for instance occasionally for ureterolithotomy in the female , 
it is a necessary part of the operation of transplantation of the ureters 
into the bowel It is also necessary after certain surgical traumas 
and valuable when fistula of the ureter has followed extensive gyneco- 
logical operations such as panhysterectomy for in such cases the lower 
segment of the ureter is embedded in a mass of fibrous scar tissue and 
the peritoneum of the pelvis is adherent Extrapentoneal exposure is 
then often difficult, and may be impossible 

Complete nephro ureterectomy has been earned out through a 
transperitoneal approach, then using a para rectal or rectus splitting 
incision, but would never be deliberately chosen 

Ureterolithotomy 

About TS per cent of cafcufi migrating from the kidney and fempor 
arily impacted in the ureter are passed without external operation 
The stones may be passed naturally or the process may be assisted 
by the pressure of artificial diuresis aided by belladonna or its denva- 
tiv es, or as a result of endoscopic measures (p 1 960) In the remaining 
cases open operation is necessary because of the size and shape of the 
calculus hydro ureter and hydronephrosis pain, infection, or calculous 
anuria 

Where a stone is lodged in the ureter simultaneously w ith a stone 
in the hidne> of the same side, it is the rule to remove the ureter 
stone first unless the other Kidncj is non functioning or m the presence 
of calculous anuria, when a primary kidney operation serves (he dual 
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purpose of stone removal and nephrostomy, thereby safeguarding 
against failure of renal function If the kidney is operated upon first, 
the ureter stone w ill be removed endoscopically or incisionally on the 
return to satisfactory health and recovery of renal function 
The common sites of impaction are at the upper end of the ureter, 
at the bnm of the pelvis or just outside the bladder m the prevesical 
spindle The exposure of the ureter at these levels has been described 
In the lumbar segment the ureter is easily drawn to the wound 
If the stone cannot be manipulated into the renal pelvis and removed 
by pyelohthotomy the ureter is necessarily incised In the pelvic 
ureter when the stone has been impacted for some time, there may be 
much matting of the peritoneal tissues and the ureter must be mobilized 
with great care to avoid damage to vessels and bow el A sling of gauze 
or a retractor introduced beneath it supports and stabilizes the ureter 
while it is incised and the stone is removed The stone is carefully 
loosened and removed avoiding fragmentation A ureteric catheter 
or bougie is passed down into the bladder to prove patency of the duct, 
unless endoscopic cathetenzation has previously been done One or 



Fig 958 — Thomson Walker s ureter stone scoop 


more stitches of 6/0 catgut are generally used to approximate the outer 
coats of the ureter Too many or too closely placed sutures strangulate 
the edges and are responsible for delayed healing Sutures which 
enter the mucosa, if not absorbed, may encourage further stone 
formation 

The region of the ureter incision requires prolonged drainage to 
prevent accumulation of extravasated urine which would, unless given 
easy escape promote abscess formation with delay ed healing and the 
possibility of a persistent fistula or stricture formation 

If a stone lies low m the ureter and cannot be felt in a stout patient, 
or in the ste, the iener ureter being difficult to reach the tube maj 
be opened at a conv enient spot near the bnm of the pelvis and Thomson- 
Walker s flexible ureteral scoop (Fig 958) introduced. This may be 
coaxed round and will often deliver the stone If the scoop fails to 
disunpact the stone a second incision is made ov er it and the calculus 
prised out *- 

It is important to bear m mind that ureter stones may reatlilv 
escape up the ureter in the course of an operation, a dilated ureter 
the Trendelenburg position and a spinal anesthetic all aiding their 
migration Tor these reasons it is often wiser in- the search for low 
ureteric stones, to expose the ureter at the pelv ic brim and to support 
it by a gauze sling before actually attacking the supposed position of 
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the stone X once failed to find a stone at the low er end of the ureter, 
w Inch X raj s had proved to ha\ e lam there for a y ear A subsequent 
\ ray showed the stone to be in the kidney it was passed naturally 
a month after the operation 

During manipulation of the vesical extremity a stone can escape 
into the bladder In such a case an incision may be made into the 
posterior wall of the bladder and the stone removed the incision is 
closed by catgut sutures Iso harm will arise if suitable retro vesical 
drainage is established and a urethral catheter is tied in for 8 or 4 days 
Removal of the stone from the bladder is however preferably carried 
out with the aid of a Bigelow s evacuator 

Operations i\ Calculous Amjriv 

The importance of operation m this condition was prov ed long ago 
by the figures given by Morris * for in cases not operated upon there 
were only 20 8 per cent recoveries whereas ol per cent recovered 
after operation The mam difficulty lies in the determination of the 
side for operation in bilateral hthiasis X rajs and ureteral cathe 
tenzation help the surgeon to amv e at a decision The side selected 
for operation should be that which is from a study of the history and 
clinical data the most recently and consequently the less destructn ely 
affected The nature of the operation depends upon the discov ery of 
a tangible cause a stone lodged m the renal pelvis or ureter should 
be operated on Radiology will generally indicate that a stone in the 
ureter often the ureter of the sole functioning kidney is responsible 
at any rate in those cases where operative interference offers a fair 
chance of relief Where both kidneys are choked with stones there is 
little to expect from surgery Where a stone is present in the ureter 
of the kidney which has given evidence of recent activity by pain an 
attempt should be made to remove it if such removal can be carried 
out' by an operation which the patient can stand A minor operation 
the liberating of a stone impacted at the uretenc meatus or a vagmal 
ureterolithotomy will produce little constitutional disturbance and 
may be performed ev emn the presence of pronounced uremia Stones 
higher m the ureter may be «o loosely held by the muscle coats of the 
duct that they w ill allow the passage past them of a uretenc catheter 
jjolrndured cy stoscoplcsiiy This is the process to adopt in impaction 
many part except the extreme ends and if so coaxed beyond the stone 
the catheter should be left tn sttu to dram the kidney for a week or 
longer On its remov al unne may escape naturally and the stone not 
uncommonly passes spontaneously after a short interval or it may 
then be removed surgically if the patient sufficiently recovers from 
the uremia Failure to establish catheter drainage in this way will 
call for immediate nephrostomy If the stone is impacted in the upper 
end or in the renal pelvis the usual renal exposure is employed and 
the stone removed in the ways described on p 1921 Temporary 
nephrostomy occasionally py elostomy ev en after successful hthotomv 
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aid recovery of renal function The added operatne danger of 
renal drainage when the kidney has already been exposed is minimal 
The after care and especial means for hastening the return of renal 
function have ahead} been detailed 

Lreterectovh 

Ureterectomy is performed either as a separate operation follow mg 
nephrectomy after an interval of time or in combination with it and 
simultaneously (nephro ureterectomy) The first to remove the w hole 
length of the ureter were Reynier in 1892 and Poncet in 1893 each 
being dmen to undertake the operation from persistence of sinuses 
after nephrectom} performed m the one case for py onephrosis and 
in the other for tuberculosis Howard A Kelly* was the first 
deliberately to attempt primary one-stage nephro ureterectomy and 
he reported three cases in 1896 tuberculosis being the indication in 
each Pnmar) removal of the w hole length of the ureter supplemental 
to nephrectomy being an operation of considerable magnitude has 
naturally been accepted with reluctance and further in the vast 
majority of examples of uretentis secondary to renal infection whether 
tuberculous or pyogenic resolution is satisfactory after nephrectomy 
with partial ureterectomy The lumbo iho inguinal incision originally 
adopted by Moms Kelly Albarran and Israel for the radical operation 
jeopardized the muscles and nerves of the abdominal wall and no 
doubt brought the operation into further disfa\our 'In 1911 
Lihenthalf called attention to the complications of the tuberculous 
ureter stump and described a two way approach by which the abdo 
minal muscles were preserved the ureter being exposed through a 
separate iliac muscle splitting incision This principle for performing 
nephro ureterectomy has become univ ersally adopted Amongst 
those who are responsible for its establishment are Kidd Swift Joly 
Judd and more recently E Papm ' 

Surgeons still differ in their choice of approach to the pelvic ureter 
Some prefer the oblique route the muscles being split or divided 
whilst others adopt a vertical incision placed mesially from the 
umbilicus to the symphysis pubis or more laterally through any 
part of the rectus sheath the rectus muscle then being split or dis 
placed Vertical incisions seem to offer a better approach to the 
juxtavesical and ultra mural ureter allow more complete mobilization 
of the bladder are drained w ith greater safety since tubes or other 
devices do not lie in contact with the iliac vessels and in my expen 
ence do not predispose to incisional hernia All the operations are 
performed extrapentoneally the transpentoneal route having been 
abandoned many years ago as an operation of choice 

Interral ureterectomy is required where the ureter stump fails 
to atrophy to a fibrotic cord and remains ev idently the seat of a patho 
logical process The indications for its remov al are (1) papillomatosis 
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(2) tuberculosis (8) hydro or pyo ureter where the lower end is 
(a) obstructed bv a stricture or a stone or (b) unduly patent when 
the stump is m fact a bladder diverticulum probably infected 

(1) Papillomatosis — Cystoscopic recognition of the escape of blood 
from the orifice of the stump indicates the presence of transplant 
growths m any part of the length including the mtra mural section 

(2) Tuberculosis. — Thomson Walker* found that 8 per cent of his 
cases required a late ureterectomy He like the majority of surgeons 
preferred nephrectomy and partial ureterectomj as a primary step 
deferring a review of the ureter for six months Persistence of T 
bacilluna and cystitis in the presence of a heal tin opposite kidney 
indicated removal of the ureter to the bladder 

(8) Hydro or pyo ureter — In this group colicky pain and persistence 
of pyuria provide e\ idence of trouble arising from the stump Radio 
graph} maj aid the diagnosis by revealing a calculus shadow If an 
Opaque catheter can be introduced its position w ill indicate the size 
and shape of the cul-de-sac and this will be more precisely defined 
if an opaque medium is injected through the catheter 

If dilatation of the onfice or meatotomy followed by a course of 
lavage fail to relieve swnptoms excision of the stump is required 
Unfortunately in these cases the operation may be an exceedingly 
difficult one ow mg to pen uretentis with dense adhesions 

Technique of ureterectomj — Where a short stump is presumed 
the ureter is exposed through a median sub-umbilical incision If a 
length of the abdominal ureter probably also remains it is better to 
incise an inch from the mid line so that the rectus muscle may be 
split up for whatever length is found to be necessary The ureter is 
exposed (see p 1947) at the pelvic brim and traced up to its highest 
point Separation here maj be difficult from adhesions and the high 
Trendelenburg position with wide retraction is necessary At the 
brim the ureter is separated with great care from the iliac vessels a 
gauze slmg is placed beneath it and held in forceps The course in 
the male to the point of crossing by the vas and in the female to the 
base of the broad ligament (that is to where it passes beneath the 
uterine arterj ) is usually exposed without great difficult! Juxta 
vesical removal requires the exposure of a further 14 to 2 inches 
of the tube and to render this less difficult and dangerous methods 
have been devised to mobilize the bladder by which the mtra mural 
region is elev ated Since this v iscus is anchored largely by the strong 
attachment of peritoneum for an area of 5 to 6 cm in diameter 
surrounding the urachus either this area maj be detached by patient 
dissection or E Papins method of extrapentonzzation of the 
bladder may be adopted t In this the bladder is cleared by blunt 
dissection laterally and from above downwards as far as possible until 
this becomes difficult from jieritoneal attachment The peritoneum 
is then deliberately incised and this incision is continued laterally 
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while drawing the bl wider upwards and forwards The disc of 
peritoneum excluded from the rest of the sac remains adherent to 
the bladder and the gap is sutured As the result of tins step, the 
bladder, held up by forceps or a stitch, can be raised retracted or 
rotated and the stmetures crossing the termination of the ureter 
may be seen and handled with relative ease (Tig 959) The vas is 
easily seen and held aside The uterine, superior and middle vesical 
arteries appear as tense strands m the fibro fatty tissue All such 
strands must therefore be double clamped before division and carefully 
ligatured Greater difficulty in providing hemostasis may be pre- 
sented by the venous plexus which 
surrounds the ureter, especially dc 
\ eloped in multipane In some cases 
I have had to resort to packing as 
the only means of checking bleeding 
from these veins When the larger 
arteries have been di\ ided and the 
bladder is satisfactorily ele\ated, 
the ureter comes more and more 
into view and soon traction upon it 
is seen to draw up a knuckle of 
bladder wall If the case is one of 
tuberculosis the ureter is grasped in 
a clamp placed flush with the blad- 
der wall and a second clamp is placed 
a quarter of an inch higher The 
ureter is divided between these with 
a cautery or carbohzfed knife and 
both ends are ligatured with 2/0 cat- 
gut Cauterization of the lumen or 
excision of the intra mural ureter 
introduces the risk of wound in- 
fection from the bladder and is 
therefore better axoided 

In the remainder of the cases, 
with the exception of papillomatosis 
a srmri’iir procedure :s adopted In papillomatosis especial attention 
must be given to the intra mural ureter, either the whole of its extent 
is surrounded by a diathermy knife incision so that a disc of bladder 
wall is taken With the ureter or a wider area of bladder is included 
in the presence of a local vesical transplant In this case it will be 
necessary to open the bladder anteriorly m order to excise the grow th 
from within The gap in the bladder is finally sutured, and retro 
vesical drainage established Where papillomatosis is suspected, or 
purely as a prophylactic measure the intra-mural channel may be 
fulgurated before the lower ligature is applied, as J C Colston has 
advised * 
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Nephro-ureterectomy. — This may be performed as a one-stage 
operation if that is within the capacity of the patient's endurance , 
otherwise it is customary to defer the ureter removal for two to three 
weeks, when the technique will not differ from that already described 
If performed in one stage, it is preferable to free the kidney before 
the ureter for these reasons ( 1 ) Since nephrectomy may only be 
necessary it would be unreasonable to excise the ureter as a primary 
step (ii) If the patient is> suffering from operative distress discon- 
tinuance is easier In uretero nephrectomy skm implantation would 
be necessary until recovery was sufficiently advanced to warrant 
nephrectomy (m) It is easier 
to turn the patient on the table 
from the lateral to the Tren- 
delenburg posture 

The kidney is freed by the 
usual lumbar method and the 
vascular pedicle is ligatured 
and divided The ureter is 
separated down as far as the 
lumbar incision permits, that is 
to the pelvic bnm The kidney, 
suspended on the ureter, is left 
outside the lower end of the 
wound, which is sutured be- 
neath it m laj ers The patient 
is then placed in the Trendelen- 
burg position and a median 
sub umbilical incision is made 
The ureter is exposed in the 
pelvis m the manner already 
described , its position is ren- 
dered more obvious by traction 
on the kidney, which puts it 
on the stretch (Fig 960) The 
remainder of the technique for the ureter is the same as described 
on p 1955 By traction on the kidney it, with the whole length of 
the ureter, will come away in continuity The hypogastric wound is 
sutured except where tra\ ersed by a tube which drains the pelvic 
cellular tissue The loin need not be drained 

If the ureter is freed as a primary step (uretero-neplirectomy) the 
Trendelenburg posture is first adopted and the pelvic ureter is divided 
at the bladder end and freed as high as possible The wound is 
sutured, except where a drainage tube traverses the abdominal wall 
to the pelvic floor The patient is then placed in the lateral position 
and the kidney exposed Separation of an enlarged adherent kidney 
is aided by an immediate finding and tracing up of the freed ureter 
to the renal pelvis (Gutierrez) Lumbar drainage is unnecessary 

The indications for nephro ureterectomy are the same as for 



Fig 960 — Left nephro ureterectomy The 
lowest superficial and deep stitches are placed 
but not tied until the kidney and ureter are 
removed, in case adhesions remain at the 
pelvic brim more easily freed from above 
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ureterectomy (p 1951) In papilloma of the renal pelvis J Swift Jolj* 
proved the necessity for the primary radical operation Opinion 
remains divided on the 
advisability of primary 
nephro-ureterectomj in 
renal tuberculosis Lettj 
reviewed the complica- 
tions arising from the 
tuberculous stump and 
urged wider adoption of 
primary ureterectomy to 
avoid them Many sur 
geons are guided by the 
characters of the ureter 
when seen and handled in 
the loin at nephrectomy 
but I thinl this assess 
ment is unreliable (Figs 
962 968) for among the 
examples in my personal 
series m at least four the 
upper "ureter presented a 
normal appearance but 
the lower two or three 
inches were the seat of 
caseous foci or areas freely 
studded w ith miliary 
tubercles strongly in con 
trast to the apparently 
healthy upper end Beer J 
found it necessary to per- 
form primary nepliro 
ureterectomy m 7 per 
cent of his cases a figure 
comparable to Thomson 
IV s {p Jj? t » 0 
cases of late ureterectomy 
which I performed i years 
and years after nephr 
cctomy by other surgeons 
where s« ere Cl stills per Fig ^ s „ , h 

sisted there W as evidence ureteritis and a break ng-down caseous locus at 
Of active tuberculosis in th<* vesical extremity 

each of these still patent *«**■*»> J“’ u ^ h ^ ure n ' ny ^ r,omni by 
ureters The gravity of i f p- ^ M ' d byp " 

the combined operation 

is necessarily a deterrent in the aged the stout or in the presence of 
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pulmonary or other extra urinary lesions but in fa\ ourable subjects 
the operation is well withstood and m my senes of 30 cases not only 
has there been no postoperative mortality but the duration of con 
valescence as measured by the postoperatn e stay m hospital is 
approximately the ''same as after nephrectomy alone It has not 
appeared to me that patients who have survn ed the major operation 
are the worse for its performance on the contrary they enjoy a more 
rapid return to health and are safeguarded against the consequences 
of the ureteral stump which though not common are of gm e import 
ance w hen they do arise * 

The Surgery of the Intramural Ureter and the 
Ureteric Mevtls 

Urography and facilities offered by the sev eral \ aneties of endoscopes 
are the foundations of a new chapter m the surgery of this limited 
though very important region of the genito urinary apparatus which 
includes the following among its more important subjects — 

3 Congenital defects the pinpoint meatus associated at times w ith 
ureterocele valves and intramural stricture Pressure from \esical 
diverticula 

2 Acquired obstructions (l) Impacted stone (n) Strictures 
meatal or intramural from inflammatory fibrosis and follow ing 
impaction or passage of a stone (in) Strictures follow ing a previous 
operation or radium therapy ( see p 1974) (iv) Tuberculosis where 
the obstruction is due to actn e or healed tubercle or to the tuberculous 
systolic bladder (s«r p 1964) (\) Adnexal disease a chronic 

inflammatory process extending into the ureter wall from chronic 
seminal vesiculitis usually post gonococcal in the male and from 
cervical or tube infection in the female (\i) New growths pipil 
lomata and carcinomata These are rarely primary they are usually 
associated w ith bladder grow ths or secondary to those in the ureter 
either by direct spread or by transplantation (see p 19a9) 

Methods at the surgeon s disposal for treatment of these pathological 
conditions are (1) Endoscopic dilatation (2) Endoscopic endo- 
thermy meatotomy or fulguration (3) Uretero-hthotomy trans 
vesical or vaginal (4) Plastic surgery upon the ureter meatus 
(transvesical) (5) Uretero v esical anastomosis (lateral e\tra\ esical) 
(6) Resection of the intramural canal (7) Transplantation 

(1) Endoscopic dilatation — Some form of operating cystoscope 
with a channel wnde enough to admit a whip or bulbous-ended bougie 
is preferable The AIcCarthy panendoscope (Fig 10 lo p 2081) and 
the Swaft Joly cystoscope are instruments well suited for this purpose 
Periodic dilatations for prolonged periods may be necessary This 
treatment is emplov ed for non specific inflammatory strictures If used 
to aid the passage of impacted calculi dilatation ma\ be followed by a 
trial of the ureter spiral probang multiple catheters or other of the 
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Jinn} devices designed for this purpose A ureteric catheter in- 
dwelling for one to three da} s mas result m slow dilatation and passage 
of the stone 

(2) Endoscopic endotherrm, meatotomv and figuration. — If 



b 


Fig 964 — Ureter meatomes 

(a) For jbmi 00 from Die vesica) aspect * 

(i) Tor in<j ion from within the urrlrc the curved wire being the cutting agent 

dilatation fails, a catheterizmg cj stoscope of the Wolff type is intro- 
duced and the meatotome (Tig 964 (a)), with wire retracted into 
its insulated sheath, is passed along the catheter channel and advanced 
towards the ureter opening If a stone is visible checked b> a meatal 
ring, a minute touch with 
the exposed wire, endother- 
mally charged, will suffice to 
free the stone If the stone 
is at a higher level (up to 
one inch) a double cathete- 
nzing cystoscope is used A 
catheter is passed through 
one channel and up the ureter 
to the stone , the meato- 
tome is introduced through 
the other channel The cathe- 
ter tn situ acting as a guide, 
a cut is made upon it expos- 
ing the buried length and this 
will provide an opening large 
enough to allow subsequent 
passage Of the stone (Elg Fig 965 — Ureter m^atotomy to assist escape of a 
965 ) stone i to 1 inch above the ureteric onfice the 

A meatome incises upon a catheter which has been 

ureter meatotome (rig passe ,i up to the stone A double catheteming 
961 (b) ), also suitable when cystoscope is required for this operation 
the stone is at a higher level 

and a greater length of ureter must be incised, carries a wire loop f inch 
from its distal end Tins incises the ureter in a manner comparable 
so that m which the triangular blade of a Maisonneuv e’s urethrotome 
it made to incise a stricture of the urethra 
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and is readily recognized , the stone is felt and removed by incising 
the ureter The operation is completed by nrctenl sutures and 
partial closure of the window, leatmg sufficient space to transmit a 
small tube for the drainage of the pen ureteral cellular tissue Tins 
approach presents advantages over an abdominal extrapentoneal 
w here there is excess of fat or scar tissue, and m the female 

Vaginal ureterolithotomy (Garceau*) — This operation is \ ery apt 
to cause a uretero \aginal fistula, and is only justifiable in the extreme 
circumstance of calculous anuna as it can be performed under local 
or gas oxygen anesthesia if the stone is palpable \agmally The 
cervix is grasped with volsellum forceps and drawn to the opposite 
side The vaginal wall so stretched is easily incised the ureter is 
exposed and the stone removed The ureter should be sutured, 
if possible 

(4) Plastic operations. — These are called for where endoscopic 
dilatation or incision fail m the treatment of stricture Thomson 
Walker s method is to expose the bladder base thoroughly by supra* 
pubic cy stotomy A grooved probe is then passed up and the ureter 
slit for i inch A stitch is then inserted into each edge and the w ound 
held open while a further | inch incision ;s made A third pair of 
stitches is then inserted, and finally a single stitch is placed at the 
superior angle of the wound when a gaping orifice large enough to 
admit the little finger w ill be found A small rubber drainage tube is 
passed up the ureter and stitched to the edge of the opening its 
proximal end passes out of the cystotomy opening alongside the bladder 
drainage tube 

(5) Ureterovesical anastomosis. — In the presence of great dilatation 
of the ureter secondary to a stricture or valvular obstruction, lateral 
anastomosis between the dilated ureter and the adjacent bladder may 
be simply and speedily performed The lumen of each is opened by 
a parallel incision , w atertight suturing is unnecessary since retro 
vesical drainage is established, and the bladder is kept empty for ten 
days by an in-duelling catheter or a suprapubic tube I carried out 
this operation successfully in a boy of 14 f where a valve was pre 
sumably the cause of ureteromegaly This operation w as performed 
eleven years ago and a recent pyelogram shows that hydronephrosis 
has almost disappeared, confirming the absence of reflux 

G Resection of the intramural canal. — This is part of ureterectomy 
and is discussed under that heading, see p 1955 
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Tor a ureterocele the lngh frequency electrode introduced through 
a catheteri7ing cystoscope offers a simple and efficient treatment 
The cutting current is preferable on account of its more rapid effect, 
especially where a stone is lodged in the dilated ureter above In 
this case incisions are made with the ureter meatotome radiating 
from the ureter orifice, which, if pinpoint, may have been disclosed 
by a preliminary intravenous injection of indigo' carmine If a 
coagulating current only is available the whole surface is penetrated 
and scarified with the type of electrode used for papilloma figuration 
Where a stone is lodged, rectal or vaginal massage may help to deliver 
it into the bladder after any of these operations It may be imme- 
diately removed with a Bigelow's evacuator 

(8) Ureterolithotomy.— If meatotomy and the other endoscopic 
measures fail, some form of open incisional method is required 
Transvesical operations approach the stone either (a) through the 
ureter meatus, or {b) through a fenestra in the bladder wall (the 
Thomson- Walker method) 

(u) Transvesical meatal incision — In this the bladder is opened 
but before the Trendelenburg posture is adopted, it is wise to palpate 
the stone and to endeavour to anchor it by transfixion with delicate 
tenaculum forceps placed immediately above it, for stones lying m 
this position may be dislodged and are apt to escape up the dilated 
ureter aided partly by the relaxation of the ureter wall from the 
an-esthetic, and partly by the elevated posture Having so fixed the 
stone and raised the table, an illuminated bladder retractor is put m 
position and displays the ureter orifice An incision* by knife or 
endothermy current, is made over a probe passed to the stone, and 
the stone is removed If, in spite of the precautionary fixation, or 
because the stone cannot be fixed, it should escape, an attempt may 
be made to catch it with a spiral If this fails, the ureter must be 
exposed extrav esically and the operation proceeded with as described 
in the abdominal approach (p 1948) 

The operation may be completed by closure of the bladder with a 
double row of sutures, an mtied catheter being employed for bladder 
drainage for the first few days Closure of the bladder is contra 
mfricuted xn ftie presence crt vesica 1 ! sepsis, lor the risk ol ascending 
infection would then be considerable, since the sphincter at the lower 
end of the ureter has been destroyed Any operation which destroys 
the sphincter is apt to be followed by vesico renal reflux or backflow 
Severe pain may follow, and this or ascending sepsis may necessitate 
subsequent nephrectomy or nephro ureterectomy w here a greatly 
dilated ureter w as present 

(b) Thomson-Walker devised an operation to preserve the intra- 
mural protective mechanism — A curved incision with the concavity 
towards the trigone is made 14 inches outside the ureteric orifice A 
flap of bladder wall is marked out and turned downwards, and by’ 
traction upon it the outer surface of the ureter is placed on the stretch 
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and is readily recognised , the stone is felt and removed by meting 
the ureter The operation is completed b\ ureteral sutures and 
partial closure of the window, leaving sufficient space to transmit a 
small tube for the drainage of the pen ureteral cellular tissue This 
approach presents advantages over an abdominal extraperitoneal 
where there is excess of fat or scar tissue, and in the female 

Vaginal ureterolithotomy (Garceau*) — This operation is very apt 
to cause a uretero vaginal fistula, and is only justifiable in the extreme 
circumstance of calculous anuria, as it can be performed under local 
or gas oxygen anaesthesia if the stone is palpable vaginaliy The 
cervix is grasped with volsellum forceps and drawn to the opposite 
side The vaginal wall so stretched is easily incised the ureter is 
exposed and the stone remov ed The ureter should be sutured, 
if possible 

(4) Plastic operations. — These are called for where endoscopic 
dilatation or incision fail in the treatment of stricture Thomson- 
Walker's method is to expose the bladder base thoroughly by supra- 
pubic evstotomy A grooved probe is then passed up and the ureter 
slit for J inch A stitch is then inserted into each edge and the wound 
held open while a further J inch incision is made A third pair of 
stitches is then inserted, and finally a single stitch is placed at the 
superior angle of the wound when a gaping orifice large enough to 
admit the little finger will be found A small rubber drainage tube is 
passed up the ureter and stitched to the edge of the opening its 
proximal end passes out of the cystotomy opening alongside the bladder 
drainage tube 

(5) Uretero-vesical anastomosis. — In the presence of great dilatation 

of the ureter secondary to a stricture or valvular obstruction, lateral 
anastomosis between the dilated ureter and the adjacent bladder may 
be simply and speedily' performed The lumen of each is opened by 
a parallel incision , watertight suturing is unnecessary since retro- 
vesical drainage is established, and the bladder is kept empty for ten 
days by an in-dwelling catheter or a suprapubic tube I earned out 
this operation successfully in a boy' of 14 f where a valve was pre- 
sranuiWy* 6Ytr erase a/ enevAsmaugafy' ispermtour was* 

eleven years ago and a recent pyelogram shows that hydronephrosis 
lias almost disappeared, confirming the absence of reflux 

6 Resection of the intramural canal. — This is part of ureterectomy 
and is discussed under that heading, see p 1955 

Transplantation or Ureter 

An operation for the transplantation of a ureter may' be required 
in the treatment of the following pathological conditions of — 

The bladder — (1) Congenital malformations, as the operation of choice 
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in -ill cases of ectopia \cmcil or complete epispadias w ith incontinence 

(2) Ann growths simple and malignant involving the region of the 
uretenc orifice where partial cystectomy including the lower end of 
the ureter is required 

(8) Vesico vaginal fistula of such size as to prohibit repair notably 
those following radium bums 

(4) As a preliminary to total cystectomy 

(5) In some cases of true incontinence of urine 

The ureter — (1) Congenital condthons — If one of the ureters or a 
supemumerarv ureter opens into the vagina or into the urethra 
transplantation is the only satisfactory alternate e to nephrectomy or 
nephro ureterectomy to cure the discomfort from incontinence of urine 

(2) Some cases of trauma mamh gy mecological 

(8) Inflammatory conditions — Cases m w hich there is destruction 
or a stricture of the ureter due to inflammation either in or around 
the ureter 

(4) A ew growths — Transplantation or nephrectomy must be 
performed where operative treatment is adopted for new growths of 
the pelvis or abdomen involving the ureter and the length of ureter 
to be removed is too great to allow anastomosis between the provimal 
and distal ends 

(5) Compression of the intra mural ureter by the systolic 
bladder as found in some cases of \esical tuberculosis 

The ureter may be transplanted into {a) the bladder (6) «ome 
part of the intestinal canal (c) the skin 

The complications to be feared are ascending infection obstruction 
and vesico renal reflux 

(a) Transplantation of the ureter to the bladder (urcteroncocvsto- 
stomy) —Indications — (1) As a part of the operation for resection of 
a bladder growth or diverticulum involving the ureteric orifice (im 
plantation and transplantation) 

(2) Tor uretero vaginal fistula congenital or traumatic {surgical 
or obstetric) 

(S) Stricture or valve of the lower end of the ureter 

Implantation — Where in the course of intravesical operations 
partial cystectomy or divert iculectomy the ureter is recognized in the 
depth of the vesical wound thus formed it may be fashioned to the 
bladder with precautions to avoid risk of stricture cxtnv epical 
mobilization is then unnecessary 

Transplantation — Freeing the ureter outside the bladder is an 
essential step in transplantation Additional requirements arc that 
the new meatus should be sufficiently large and that the ureter should 
be applied to the bladder without tension or kinks Attempts to 
imitate the natural anatomical arrangement in which reflux is 
prevented by procuring an oblique intramural course and a quasi 
sphinctenc control does not so far appear to have met with success 
A technique adopted by Marion and described in his text book in 
which the ureter is given a short intravesical course in a submucous 
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tunnel, may aim at this objective The main object is good drainage, 
lienee an opening large enough to allow /or a subsequent cicatricial 
narrow mg should be stn\ en for Vesico renal reflux is a less to be 
feared complication than bach pressure from a stenosed orifice 
Technique — The steps in transplantation as earned out by Thomson 
Walker are — (i) II hen performed for a lod 
ureteral trauma n suiting in ureteroiagmal 
fistula A vertical subumbilical incision in 
or close to the midhne is» made with the 
patient in the Trendelenburg posture By 
an extrapentoneal approach the ureter 'is 
exposed as it crosses the pelvic brim by 
freeing the peritoneum from the lateral 
pelvic wall and bladder (see p 1948) It is 
traced down into the dense fibrous tissue 
in which it lies in the depth of the pelvis 
Division of the round ligament permits 
easier mobilization of the peritoneum the 
uterus and parametrium Unavoidable 
pentoneal tears may be a help rather than 
a hindrance a finger w ithin the serous sac 
aiding recognition and separation of the 
ureter to a low er level than could hav e been 
accomplished purely extrapentoneally A 
probe passed down the ureter through a 
puncture w ill further aid separation The 
ureter is divided at the low est limit possible 
and its end is prepared by fashioning it 
into tw o flaps made by incisions on either , 
side of its circumference The bladder is 
next opened in the midline anteriorly, a 
suitable area on the posterior wall of the F, S h 
bladder is selected to which the ureter may 
be brought without tension and into it a 

1 5 cm incision is made The ureteral end itoiui' artratMirauTthnugh thewhiu 
flaps are each transfixed by catgut sutures to 

threaded on short narrow curved round in the wi is not shown ) 

bodied needles and these are passed through the new opening into 
the bladder cavity The needles transfix the coats of the bladder 
wall 1 cm from the new opening and the sutures are tied outside 
the muscle coat Tw o or three tension sutures are passed betw een 
the outer coats of the ureter and the bladder muscle (Tig 966) A 
narrow drainage tube is inserted between the implanted ureter and 
the edges of the new opening to which it is held by one catgut suture 
Its distal end will be' earned through the antenor cystotomy incision 
and stitched to shin alongside the mam bladder drainage tube The 
tube, as w ell as serving for drainage, provides extra space for subsequent 
cicatricial contraction 
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(ii) II hen -performed after partial c\stcctom\ for tumour or dt eriicu 
leetomy —The procedure vanes but little from (i) Cystotomy and 
partial cystectomy are the primary steps After removal of tissue in 
vaded by growth m which the ureter is invoked by the transvesical 
route the bladder is turned aside to giv e approach to the ureter as it 
traverses the pelvis The ureter end after division is fashioned and 
fixed as before by the double flap method into one end of the w ound 
remaining after cystectomy if this can be accomplished without 
tension otherwise this wound is completely sutured and the 
ureter is anastomosed at a higher level as in (i) After fixation of the 
ureter in the cystectomy wound and insertion of the para ureteral 
drainage tube several stitches traversing all bladder coats wall be 
required to reduce the wound 

Amongst alternative steps m technique adopted by Manon are 
(l) The ureter is exposed and separated transpentoneally (2) Where 
no intravesical procedure had been required the ureter is implanted 
through a stab-wound without the aid of an anterior cy’stotomy 
opening In such cases the bladder is drained through an mtied 
catheter (8) A catheter is passed up the ureter and left tn situ for 
a fortnight to dram the kidney it will leave the bladder either by 
an anterior cystotomy opening or by traversing the urethral catheter 

(6) Transplantation of the ureter into the intestine — \mongst 
the early pioneers to endeavour to divert the unne from the ureter 
to the bowel was Simon (1851) who by passing a thread suture between 
the ureter and the rectum caused a fistula betw een these structures 
However it is Chaput to whom credit is due for the origin of the 
method which is now frequently adopted and is to-day known as the 
Coffey operation 

Chaput in De 1 Abouchment des Urctercs dans 1 Intestm * 
described experiments upon dogs and operations upon human subjects 
giving as hts indications for the latter the ureter injured too high up 
for implantation into the bladder exstrophy uretero v agunl fistula 
v esico-\ agrnal fistula certain cases of tuberculosis and cancer of the 
bladder as a preliminary to total cystectomy The operation is one 
of necessity not of choice and is only done when nothing else can be 
offered to pre^erv e the kidney function The ascend mg or defending 
colon was preferred the open end of the cut ureter being sutured by 
end to-side anastomosis to the bowel If the ureter was narrow its 
terminal inch was buried in the bowel wall by placing a senes of sero- 
muscular sutures (comparable to a W itzel gastrostomy) He recorded 
a number of successful results Stiles* successfully implanted the 
ureters in two children suffenng from ectopia and I am grateful to 
Mr Henry \\ ade and Sir Harold Stiles for permission to show a recent 
excretion urograph of one of the«e cases 2 * years after the operation 
(Plate A III) the almost perfect anatomical and phv siologicat state in 
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Excretion urogram fifteen minutes after the 
injection of uroselcctan B Imestigation made 
twenty nine years after bilateral ureter trans 
plantation into the colon by Sir Harold Stiles 
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apparent and reflects the excellent functional result this patient has 
enjoj ed for a quarter of a ccnturj * 

Stiles’ method differs from Chaput s in that the open ureter is in 
vaginated through the bowel opening by a catgut suture threaded to 
two needles which transfix the bowel wall from within out when the 
suture is knotted the ureter is drawn into position Hie terminal inch 
of ureter is embedded in a longitudinal furrow in the bowel wall as in 
Chaput’s operation Grey Turner modified this method embedding 
the ureter in an oblique track formed by the folded over bowel wall 
He described 17 cases of the operation performed for ectopia vesicae f 
Seven years later he was able to show pyelograms of several of these 
cases } Many of his patients are now alive and well as long as 80 
years since operation From his original article the following notes 
are extracted — 

Grey Turner’s operation — In ectopia a vertical incision is made 
from the position of the umbilicus down to but not through the dense 
fibrous tissue that surrounds the upper border of the exposed bladder 
The mtestines are packed away and the sigmoid and upper rectum 
fully exposed The right ureter is implanted first and is easily 
recognized from its position and the vermicular movements Tilt 
point of implantation is selected about 2£ to 3 in from the bottom 
of the recto vesical pouch The ureter is exposed by incising the 
parietal peritoneum picked up and cut across The lower stump is 
tied with catgut and carbolized The upper free end is careful!} 
separated by blunt dissection for not more than 2 to 21 in and the 
small ureteral vessels carefully preserved A small ($ m ) transverse 
incision is made through the longitudinal band on the large bowel 
at the point indicated The mucous membrane is exposed, pulled up 
and incised The upper end of the ureter is trimmed obliquely and a 
catgut suture (3/0 chromic gut) is passed through its pen-nib end and 
tied One end of this suture is cut, leaving 8 in , and this is coaxed 
mto the open mouth of the ureter Jfhd acts as a unne quill (Charles 
Mayo), thereby allowing escape of urine into the bowel past obstructive 
oedema at the new junction The long end of the suture is threaded 
on a curved needle, passed into the lumen of the boWel and pierces 
the waft from within haft an inch tower down The ureter is drawn 
into the lumen of the bowel and the suture tied Six interrupted sero- 
muscular sutures (8/0 chromic gut) are introduced so as to bury the 
ureter by folding the wall of the bowel over it The lowest suture is 
just above the fixation suture and the others about | in apart, the 
second and third just catching the sheath of the ureter The ureter is 
buried obliquely m the wall so that it passes without kinking from the 
pelvic w all to the bow el A second row of sutures buries the fixation 
suture and the first row , and two additional sutures pass from the wall 
of the bowel to the edges of the peritoneal incision A fine rubber 
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fube is brought from the area of anastomosis through the loner end 
of the abdominal wound. The parietal incision is closed and a large 
self-retaining rubber catheter is placed in the rectum for -i da\s 
Implantation of the second ureter is deferred for 2 or 3 weeks and 
then the original wound is re-opened. The second ureter is implanted 
m a similar manner at a slightly higher lei el. The results of this' 
operation are discussed under Ectopia Vesicle (p. 1991) l n a personal 
communication Grey Turner states that he now lays the ureter in an 



Fig 967 — Uretero-colic transplantation. Grey Turner's method. 


> Tbrw guide julurfi hove been introduced The ureter being bud in )ti »ul inurout lied. the Si 
been passed through the bowel wall halt an inch below the lower end 2. Jixalion SUtcb Ukin| i 
bowel wall 3 Fixation Mitch tied, suture* in portion In muscular coat 4 These autunw Uni , 
peritoneal Lrmbcrt sutum 5 FiMtion stitch buried, list Lctnbirt lutnref laVing Bp edge ol part- 
6 Completion. Notice that urelrr passes directly (torn etlra petuotiral bed into W»tl wilhou' 
guide iiilum hare been removed. 


irl entered by 
ut penlrnetini 
limbing The 


obhque submucous bed (as shown in Fig. 967), and omits tiie catgut 
guide and drainage tube 

Coffey’s operation * — This operation aims at making the ureter 
travel for some distance beneath the intestinal mucous membrane 
before opening into the lumen of the bowel The ureter is freed as 
far as necessary, double clamped, divided, cauterized and the lower 
stump ligatured (Figs 968, 969, 970) 

Four traction stitches to put the bowel on the stretch are inserted 
and grasped by foTceps. An incision 11 in long is made through the 
seromuscular coats in one of the longitudinal bands The ureter end 
is transfixed by a curved intestinal needle earning a fine catgut 

• /onrn Am tt Uti a hoc., I eb 1I,M(I,M.347 



COFFEY S TRANSPLANTATION 


3D69 



Fig 968 — Ureteral implantation into bowel (Coffey s method) incis on 
of muscular coat 



Fig 969 -—Ureteral implantat on into bowel {Coffey $ method) end 
of urerer being drawn through opening in mucous membrane 



Fig 970 — -Ureteral implantation into bowel {Coffey s method) tying 
bowel sutures 



1970 OPERATIONS ON THE KIDNEY AND URETER 

suture The suture is tied leaving two long ends If the Mayo 
method {vide supra) is adopted one end is cut to a 8 in length threaded 
on a coarse needle which is passed blunt end first up the lumen of the 
ureter and withdrawn leaving the stitch end in situ Otherwise 
the two ends are left long and threaded on two curved intestinal 
needles The mucosa is stabbed at the lower end of the bed and 
through the hole thus made the stitch carrying cun ed needle enters 
the bowel lumen The needle emerges l in below the stoma 
unthreaded and the end tied bringing the ureter neatly into place 
A senes (6 to 8) of sero-muscular stitches bunes the ureter in the bowel 
wall the alternate ones commencing at the lower end picking up the 
outer coats of the ureter These sutures were actually placed in 
readiness in the original Coffey technique before constructing the 
ureteral bed A second reinforcing senes of sutures buries the ureter 
still further and consolidates the anastomosis The peritoneal gap 
through which the ureter was dislocated is closed and the bowel is 
attached over it by sutures thus preventing a tw ist or kink of the ureter 
Coffey has further developed this operation by thorough cleansing 
of the lower bowel and by placing a specially prepared catheter with 
rubber cuff m the ureters with the intention of preventing ascending 
infection in the early stage of com alescence as w ell as to ensure easy 
escape of unne from the kidney which without the ureteral tube 
would be obstructed by cedema in the ureter (the Coffe \o 2 
operation) With this modification therefore bilateral implantation 
may safely be employed at one sitting These tubes which were 
subsequently modified by Kidd are brought outside the anal orifice 
They tend to become detached about 10 days after operation by 
which time nsh of infection at the union will have passed For the 
detailed description of these operations and a third modification the 
reader is referred to the original article by R C Coffey * or to the 
Medical Annual 1930 p 587 as well as to subsequent contributions 
by N itch B J Ward and Walters 

Henry Wadef offered valuable suggestions in selection of cases 
pre operative precautions operative technique and postoperative care 
In addition to those generally recognised as suitable he adds cases of 
intractable cystitis and. backpressure hydronephrosis the outcome 
of the systolic bladder of advanced tuberculosis here transplanting 
the ureter of the remaining kidney and thereby preserv ing its function 
Additional precautions m pre-operativ e preparation are to exclude the 
possibiliti of supernumerary ureters bv excretion urography and to 
be sure that the rectal sphincter i> competent and that no haemorrhoids 
arc present The operation is earned out under twilight sleep procured 
by two preltminarv injections of morphine and scopolamine and spinal 
aivesthesia (spinocame and ephednne) Since the loutmc adoption of 
intravenous injection of sodium sulphate (i otomc solution) bv the drip 
method (Lawson Dick) Wade considers it safe to cam out bilateral 
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transplantation m all cases If the catgut wick, of Hay o is adopted, 
ureter catheters are unnecessary The left ureter, having been found 
and isolated below the pelvic colon, is conducted through the meso-colon 
on forceps to a position above and to the mesial aspect of the bowel, 
thus allowing apposition without tension, and the technique of im- 
plantation in a situation easier of access with less risk of kinking the 
ureter A critical anal} sis of 54 personal cases of uretero-colic trans- 
plantation is given Wade in common with the majority of surgeons, 
prefers to leave in a rectal tube for easv escape of flatus feces and unne 

(c) Transplantation of the ureter to the skin. — This operation 
is indicated where no other form of transplantation can be entertained 
owing to the pathological state of the ureter or to its reduced length 
renal deficiency or a poor general condition As a means of permanent 
diversion of the unne it has advantages over the only alternative, 
nephrostomy The primary object is to give relief from a chain of 
burdensome bladder symptoms such as are common in advanced 
tuberculosis or malignancy Relief of intra renal tension and ascending 
sepsis may establish such constitutional improv ement as to prepare for 
a later total cystectomy Iliac implantation is preferred to lumbar 
as the ureter is less liable to kinking the blood supply to the duct is 
better maintained, drainage apparatus is more satisfactorily applied, 
and the orifices can be seen and attended to by the patient The 
lumbar site is sometimes unavoidable from the shortness of the 
available ureter 

In the iliac operation the ureter is freed evtrapentoneally as low 
as possible through a muscle splitting inguino iliac incision divided 
ligatured cauten/ed and the upper end is conducted obliquely through 
the muscles, some points of suture being placed betw een them and its 
outer coats A large uretenc catheter or fine rubber tube is passed 
up the ureter into the pelvis of the kidney and the ureter is fixed to 
the skin one inch from its cut end the redundancy is to allow sub 
sequent contraction It is important to secure a greater length of 
ureter than the distance to the new opening seems to require, to 
avoid tension Sloughing of the last two inches constitutes the main 
danger ot tins operation It is. essential to avoid kinks ui the ureter s 
course , it may therefore be better to conduct it through a separate 
stab incision 

The ureter tubes are at first drained into bedside receptacles 
subsequently, when the case is ambulatory, into rubber bags held by' 
a belt It is preferable to preserve tube drainage than to apply 
rubber caps* to entrap the unne Permanent tubes are well tolerated, 
and may often be allowed to remain m 4 to 6 weeks without changing 
This operation is only likely to be successful when the ureters are 
dilated, the very cases where ureter implantation to the bowel has 
been proved unsafe 
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OPERATIONS FOR EXPOSURE OF THE SUPRARENAL 
GLAND 

The indication for exploration of one suprarenal glaml deptnck 
upon the radiognphic signs of a tumour A lumbar approach is 
generally used Bilateral exposure is at times essential, for focal signs 
ma\ be absent, the patient only presenting such abnormalities a> 
hypertrichosis, obesity, vinlism, precocious sexual development 
and hyperptesis Although a transperitoneal approach presents 
opportunities for simultaneous exploration of both sides, removal of 
tumours or partial excision in glandular hyperplasia, such operations 
are very difficult from the front and the lumbar route is much to he 
preferred Adson* removed the outer half of the suprarenal on each 
side m six cases with splanchnic nerve resection and removal of 
lumbar ganglia through a lumbar approach The incision corresponds 
to the usual curved one for kidney exploration, except that it extends 
higher posteriori! (well over the last rib) and is more limited anteriorly' 
The last rib is subpenosteallv resected and its ligamentous attachments 
divided thus allowing, by forceful retraction, a good exposure of the 
subphremc fossa The kidney is displaced downwards or forwards 
when the adrenal comes to view The latter organ is friable and must 
be \er\ gently handled Adenomata can usually be enucleated 
readilv, but malignant tumours must be formalh excised -with the 
surrounding fat and possibly the kidney If necessary* the ccthac 
ganglion can be exposed and resected with the splanchnic nerves and 
other sympathetic fibres, the kidney being displaced forward-* and 
inwards Waltmann Walters! has used this exposure for the extir- 
pation of suprarenal tumours and records an interesting series pre- 
senting precocious development strikingly improved by removal of 
the cortical adenomata L R BrosterJ has used a transthoracic 
route vv hich he has found easier than a lumbar approach in spite of 
pneumothorax w hich is almost inev itable 

I hive used the Bernard Fcv approach (see p IbS'l) on four occasion-) 
for exploration of the suprarenal, m three of which I removed a gland 
the seat of a tumour In one case the gland with tumour, an cn- 
capsuled carcinoma was the size of a clenched fist and it had caused 
depression of the kidney with rotation, so that its long axis occupied a 
horizontal position The approach al-o provided excellent access for 
nephropexv (see Plate VIII) The pleura was opened in three of the 
four cases but without ill effect 

URETERAL CATHETERIZATION IN THE TREATMENT Or 
PYELITIS, ESPECIALLY PYELITIS OF PREGNANCY 

A single pelvic lavage, or a course spread over a period of months 
may be required m obstinate cases of pyelitis, especially of the atonic 
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type Silver nitrate solution, 3 /10.000 or even much stronger solu- 
tions or the colloid silver preparations haye been used for the most 
part No doubt the passage of the catheter is in some cases respon- 
sible for the benefits experienced by dilating narrower parts of the 
channel and, possibly, by exercising an anti-spasmodic effect It is, 
however, in the severer types of pyelitis of pregnancy that the more 
dramatic recoveries have been witnessed A ureteric catheter left 
in-dwelling for 24 or 48 hours mav bring about a speedy fall m tem 
perature, relief of pain and obvious end of toxic absorption An 
initial wa«h with a silver nitrate solution is generally given but it is 
reasonable to suppose that drainage exercises a greater influence than 
lavage Excretion urography always shows an advanced state of 
hydronephrosis in severe types of pyelitis of pregnancy and forcefully 
indicates the need for drainage , the rapidity' of flow from the ureteric 
catheter proves increased mtrapelvic tension The wider acceptance 
of this method of treatment has done much to enable the expectant 
mother to go to term 

URETERAL TRAUMAS AND THEIR TREATMENT 

The ureter is injured by — (1) gunshot wounds, (2) perforation by 
a calculus, (8) surgical operations, (4) obstetrical complications, and 
(5) radium therapy 

1 Gunshot wounds. — I have come across a few cases in war 
wounds and these have been recognised by a urinary fistula shown 
to be unconnected with the bladder bv the fact that a coloured solution 
introduced through a urethral catheter did not appear m the wound 
discharges Chromocystoscopy and ureteral catheterization showed 
the side affected in the 1914-18 war , to day excretion urography is 
the chief aid to diagnosis Nephrectomy is usually necessary to bring 
about healing of the fistula 

2 Perforalion by a calculus.—' The condition is rare, and follows 
ulceration The calculus escapes into the pen ureteral connective 
tissue and causes abscess formation The ureter may heal spon- 
taneously after drainage of the abscess and removal of the stone, but 
a fistula is more likely to follow, requinng nephrectomy 

8 Surgical operations. — In the course of operations, especially 
gynaecological, performed deep in the pelvis one or both ureters may 
be divided, ligatured crushed by artery forceps, or the blood supply 
may be cut off by block dissection for malignant disease, as, for 
example, in the Wertheim hysterectomy and in perineal excision of 
the rectum 

4 Obstetrical complications. — These may follow either difficult 
labour, where the ureter sloughs as the result of prolonged pressure 
of the total head at the pelvic brim, or the inclusion of the bladder 
base m the faulty application of forceps 
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5 Radium therapy. — Radium used in the treatment of cerwcal 
carcinoma in excessiv e doses may cause sloughing of the lower ends 
of the ureters the outcome of which may he a uretero \ agmil fistula 
Smaller dosage can cause a low inflammation resulting in fibrous 
thickening, stricture formation and hydronephrosis (T F Todd 
personal communication) Deranged \ asculanty may be a sequel to 
ureters which have been so exposed and this may account for some 
failures in the operations of transplantation to the bow el or bladder 

Ligation and other Surgical Traumas of the Ureter 

Caulk and Fischer earned out experimental ligature of the ureters 
m 70 dogs They found that the blood nitrogen show ed a gradual 
rise even after the ligature of one ureter After nephrostomy there 
was often a further nse for 8 or 4 day s followed by a drop to normal 

The ureter is intentionally ligated in the course of operations in the 
hope that the kidney may atrophy, as in certain cases of partial 
cystectomy where transplantations are unw arranted Such ligatures 
of choice are however not always successful , the ureter may slough 
and a fistula form for which there is generally no cure other than 
nephrectomy Ligature may be successful in preventing a fistula , 
the kidney however may not atrophy and a painful hydronephrosis 
later requires nephrectomy 

Accidental ligature of the ureter may have similar effects Like 
crushing or division it may not be recognized at the time of operation 
I removed a huge hydronephrosis 20 years after a hysterectomy , the 
patient said she had suffered great pam m her kidney region in the first 
three weeks after her first operation, but the pam had gradually 
subsided It was proved by ureteral catheterization that the ureter 
was obstructed an inch from the bladder Accidental bilateral 
ligature constitutes an urgent problem which comes within the province 
of the urological surgeon By the time he is consulted, 3G to 48 hours 
after the operation catheterization will have proved unquestionable 
suppression If catheterization of the ureters rev eals ureteric obstruc- 
tion 1 to 2 inches above the ureteric orifices, operation is imperative , 
its nature will depend upon the capacity of the patient to withstand 
either a long and complicated abdominal operation or rapid bilateral 
nephrostomy According to Leon Harman, f statistics have shown 
better results from abdominal exploration , a number of successful cases 
of deligation are recorded The previous laparotomy wound is 
re-opened or a fresh paramedian incision made to deal \v ith the cause 
of obstruction The ureters are dilated, and therefore easily recognized 
as they cross the pelv ic brim Time vv Ul be sav ed if they are opened 
and a probe passed down to localize the exact site of obstruction 
Obstructing ligatures may be found and remov ed without Tear of 
hemorrhage If the ureters have been divided or crushed, there is 
little prospect of local repair , transplantation to the bladder should 
then be attempted 
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If recoverj from operative shock does not warrant the risk of what 
max be a long, difficult operation, double nephrostomy should be 
rapidly performed The pelves wall be found distended, and nephros- 
tomy is accordingly simplified . indeed, it may not be necessary to 
dislocate the kidneys from' their beds Cases were reported by Caulk* 
and 12 J Judd, where micturition was automatically resumed 
evidently due either to absorption of the ligatures or to recovery from 
bruising Such a fortunate outcome is not to be expected, and it 
would be wise to take the earliest opportunity of exploration and 
repair It is noteworthy that a bladder deprived of its normal 
contents is likely to develop severe cystitis, from which ascending 
sepsis may reduce the ureter to a state unfitted for transplantation 
Daily x\ ashing with normal saline solution or boracic lotion should 
therefore be earned out until 
the normal urme flow is re- 
established 

When ligature, crushing, or 
division of the ureter is re- 
cognized dunng the course of 
an operation it is likelx that 
the mam operation has so re- 
duced the patient that a 
further complicated procedure 
is not warranted The surgeon 
would then be forced to ligate 
or transplant to the vagina or 
skin In more favourable 
circumstances immediate re- 
pair should be attempted If 
the ureter is divided some 
distance from the bladder, uretcro ureteral anastomosis can be carried 
out, preferably by the end to end method (Fig 971) and such union is 
made easier if performed on a ureteric catheter the upper end is 
passed up to the kidney' and the lower end into the bladder from which 
it is removed in the course of a day or two by an operating cxstoscope 
or hthotnte The catheter, « l»2e m residence u id assist renal drainage 
and overcome such obstruction as may be caused at the union b\ 
oedema If the division is too low for anastomosis probably sufficient 
length of ureter remains to allow bladder transplantation without 
undue tension 

In practice the majority of operative ureteral injuries are not 
recognized dunng the operation especially where there is merelv a 
bruising, or possibly nothing more than interference with the blood 
supply In these cases leakage of unne takes place into the pelvic 
cellular tissue, giv ing nse to an abscess which tracks either to the skin 
incision or to the vagina In either case there is an escape of pus 
followed bv 'a. persisting urinary' fistula Spontaneous healing of such 
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Fig 971 — Uretero ureterostomy (after Marion) 
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a fistula may take place one or two months should therefore be 
allowed to give sufficient opportunity for it to close If it hcal<> 
ureter catheterization and intravenous pyelography should be carried 
out at intervals so that if a stricture forms it may be recognized 
and treated by regulated dilatation 
Where the fistula persists intravenous pyelography and ureter 
catheterizatiqn must be employ ed to determine which ureter is injured 
and at what level The nature of operativ e cure of the fistula will be 
decided upon the data provided it is seldom possible or wise to 
perform any operation other than transplantation to the bladder 
or nephrectomy 

U retero-Ureteral Anastomosis 
Repair of uretenc injuries m the lower pelvis are seldom sufficiently 
vvitlim reach to permit the complicated technique of uretero ureteral 
anastomosis At higher levels there is every prospect of success 
Stenosis is the chief complication to be avoided , to prevent this the 
following factors should be taken into account (I) The urine passing 
down the affected ureter should be as sterile as possible otherwise 
uretentis may be set up at the anastomosis (2) The anastomosis 
should be made in such a way that the slight stenosis inevitable after 
the operation shall not materially diminish the calibre of the ureter 
(8) As far as possible stitches should not be passed through the 
mucous membrane as they tend to act as foci for calculi and for 
micro organisms (4) Retrbpentoneal drainage to the anastomosis 
should alw ays be adopted for the first few day s as any slight leakage 
of urine will set up a diffuse chrome pen uretentis with subsequent 
stneture or perhaps pen ureteral abscess with fistula formation 
The suture material in all plastic operations on the ureter should be 
fine catgut GjO introduced on atraumatic needles 

The following types of anastomosis can be performed viz , (1) end 
to end (2) end in end (8) end to side or end in side (4) side to side 
Fach of these has been tried either on human beings or on animals 

(l) End lo-end anastomosis (i) Transverse — This was the first 
type of operation tried the cut ends are sutured together with 
interrupted sutures of fine catgut passing through the outer and 
muscular coats only There is no loss of length but a danger of 
stenosis 

(u) Oblique — This method was dev lsed by Bovee* and is probably 
the best in the majority of cases The upper and lower ends are cut 
obliquely and the cut ends united by single interrupted sutures with 
a few mattress sutures interposed the majority of the sutures pass 
through the outer coats only (Tig 971 a) This method entails 
only a small loss of length and stenosis is compensated by the oblique 
section 

(m) Perhaps the method where stenosis is least probable is tnat 
shown m Fig 972 Linear incisions are made on opposite sides 
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of the upper and lower ends The square extremities arc rounded off 
producing a beak at each end on the side opposite to the linear incision 
By suturing the beakejl extremities in the apices of the gaps made by 
the linear incisions, laxness remains, allowing for subsequent con- 
traction without stricture formation 

(2) End-in-end anastomosis. — This method, devised by Pozzi* 

has given good results m animal experiments The upper end is 
brought into the lower, which mi) be split to increase the calibre 
Two fine needles armed with two fine sutures are pissed through all 
the coats of the upper end , the needles are passed almost side by side 
from within outwards through the lower end These sutures being 
tied, the upper end is mvagi- 
nated into the lower , the 
junction is closed over bv in- 
terrupted sutures This method 
should onl\ be used where the 
ureter is dilated 

(8) End-in-side, or lateral 
implantation. — This method 
was devised by Van Hook f 
and is somewhat similar to the 
end in end method, except that 
the upper end is invagmated 
into an incision in the side of 
the lower, the kidne\ end of 
the low er part is ligatured and 
the lower end of the upper is 
slit for a short distance This Fig 972 — Uretero ureterostomy 

method requires more length (after Marion) 

of ureter than the others but, •uturrnj; is complete! as thoo-ti n larger lu ui thin 
where there is a sufficiency, ihmuw 

gives good results 

(4) Side-to-side anastomosis. — -This method is similar to the 
operations for lateral intestinal anastomosis , it requires more ureter 
than is usually' - available (Fig 971, b) 

Results. — AlkaneJ collected 60 cases of ureteral anastomosis 
published since 18SG He found 48 were cured 0 were cured after a 
temporary fistula, and 8 died The best results followed end to end 
suture with invagination In evert case winch survived there was a 
slight degree of hy dro ureter or h\ dro-nephrosis Petersen § in 
studv mg 72 cases of ureteral anastomosis, found a mortality of 5 5 
•per cent directlv attributed to the operation In his report the end- 
in-end union appeared to be the method of choice, from its easy 
accomplishment and minimum sacrifice of ureter 
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CHAPTER XLII 

OPERATIONS ON THE BLADDER 

By R OGIER WARD 

Anatomical considerations —In the adult the bladder when empty or 
partially distended lies within the bony pelvis When however it 
is over distended a large area of its anterior surface lies immediately 
behind the abdominal wall In the infant and y oung child the bhd 
der occupies a higher level and even when empty the upper part of 
it lies above the bony pelvis After the shin o\ er the bladder has 
been divided the subcutaneous fat is exposed its depth varying 
greatly m different subjects When this has been incised and retracted 
the linea alba is seen in the middle line with the anterior rectus sheath 
on either side of it If the latter is opened just to one side of the 
middle line the lower part of the fibres of the pvTamidalis abdominis 
muscle is seen running upwards and inwards towards the middle line 
This muscle varies considerably in size in different individuals and 
may be present on only one side absent on both sides or very occa 
sionally double on one or both sides Above and outside it are the 
vertical fibres of the rectus abdominis muscle Below the semilunar 
fold of Douglas the lower fourth of the rectus muscle has no posterior 
sheath and rests directly upon the transversals fascia Immediately 
deep to this in the upper part of such an incision is the peritoneum 
where it is reflected from the superior surface of the bladder If the 
incision is earned through the transversals fascia and at the same 
time the pentoneum is pulled upwards the fatty tissue of the prevesical 
space is entered In elderly subjects condensations of fibrous tissue 
axe not infrequently met with here and need to be divided before the 
antenor wall of the bladder itself is revealed The litter is recognized 
by its colour which is a shade between pink and grev by the fascicu 
lated appearance of its outer muscular coat and by the tortuous veins 
upon its surface The thickness of the muscular wall of the bladder 
vanes widely in different subjects when empty being usually about 
£ cm when distended the wall often becomes extremely thin In 
disease which causes obstruction to the bladder outlet its wall is often 
though by no means always hypertrophied particularly if inflam 
mation exists and it may not infrequently be as thick as 2 cm 

At the apex of the bladder where the broadened lower end of the 
urachus leaves it the pentoneum is most closely adherent Else 
where and particularly on the lateral aspects it is very looselv attached 
and under normal conditions the bladder is easily freed from its sur 
roundings when the pentoneum has been dissected from its upper 
surface but when inflammation has occurred and particularly if this 
is of long standing the pentoneum is more firmly attached Occa 
sionally it may be firmly adherent to the back of the svmphysis pubis 
1978 
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Anesthesia. — The choice of anesthetic in bladder operations 
natural!) vanes with the extent of the operation and the condition of 
the patient Cvstoscopj ma\ be performed without anaesthesia , it 
always causes the patient discomfort and frequent 1) pain Local 
anaesthesia has been emploved with some measure of success, using 
5 per cent novocain, or percaine, or R) all s solution — 


Cocaine h>drochlonde 0 *5 grm 

Sodium bicarbonate 0 5 , 

Chlorbuto! . 0 25 

Distilled water 100 c c 


In rare instances death has followed the use of percaine and cocaine 
in the urethra Novocain ma) be emplo)ed without danger Ten 
cubic centimetres of the solution are introduced into the anterior 
urethra using a svnnge with a suitable nozzle such as that illustrated 
in Tig 973 The penis is compressed at the end between the thumb 



Fig 973 — Ogier Ward s anterior urethra syringe 


and forefinger and the lotion is then milked along the canal through the 
compressor into the prostatic urethra Another 10 c c of the solution 
is introduced and the penis is clamped just below the ghns with a 

Fig 974 — Thomson-Walker s penis clamp for local anaesthesia 

Thomson-Walher clamp (Fig 9 74 ) Ten minutes is allowed to elapse , 
the efficacv of the anaesthetic is greatly diminished if it is not allowed 
this length of time to act The instillation anaesthetises the mucous 
membrane, but when the canal is straightened 6\ the cjsfoscope, a 
considerable strain is put upon the triangular ligament which some- 
times causes much discomfort 

A sacral block is simple and umall) effective and the patient need 
not be confined to bed after it For this purpose a needle 8—1 ins 
long, a 20 c c syringe and 80 c c of 1 per cent no\ ocain or percaine 
are required With the patient in the prone position, the boundaries 
of the inferior outlet of the sacral canal are identified These are 
usuallx felt east!) , and consist of the tubercle forming the spine of the 
fourth sacral segment above and the cornua, one on eacli side of the 
middle line, below The point of the needle is inserted midwaj 
between the two cornua and a small amount of anaesthetic is. intro- 
duced The needle is pushed in an upward direction so as to enter 
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the sacral canal a little anaesthetic being continuously injected 
After entering the canal the needle is passed until it is felt to impinge 
on the bony anterior wall usually a distance of some three inches 
The remainder of the 30 c c of solution is now slowly injected It is 
always wise before doing this to withdraw the piston of the syringe to 
make sure that the point of the needle is not inaiein In ten minute* 
anaesthesia w ill be adequate » 

A low spinal anaesthesia using0 8-0 4cc of heavy stovaine, percamc 
or planocaine is very useful in transurethral operations on the bladder 
and spinal anesthesia extending as high as the umbilicus is yaluable 
where easy access to the bladder is essential, as for instance, m the 
excision of a \esical diverticulum It is alw ay s advisable for the patient 
to remam in bed for 48 hours after this anesthetic 
Tor suprapubic cvstotomy inhalation anesthesia is probably most 
satisfactory in the majontv of cases Since it is usually very important 
that diuresis should be established as soon after the operation as 
possible premedication must be considered very carefully 

In a certain number of cases the general condition and renal 
function of the pabent are such that an extensive anesthesia in am 
form is definitely contra indicated Cy stotomy should then be done 
under local anesthesia The bladder should always be well distended 
with fluid — 16 oz if this amount can be tolerated Half per cent 
novocain or percame is used and the 10th to 12th thoracic nerves 
are blocked at the outer border of the rectus abdominis on each side 
A point is taken just below the level of the umbilicus m the line of 
the outer border of the rectus A needle is inserted and is felt to 
penetrate the rectus sheath The solution is gradually injected and 
the point of the needle is guided downwards for some two to three 
inches In all 20 c c should be introduced on each side The 
subcutaneous lay er in the suprapubic region in the line and for rather 
more than the length of the incision are infiltrated as is the muscular 
layer As a rule anaesthesia is established in five minutes It is 
occasionally necessary to introduce more anaesthetic after the muscle* 
have been exposed 

CYSTOTOMY AND BLADDER DRAINAGE 

Perineal cy stotomy as a method of primary bladder drainage is not 
performed at the present day though the bladder is drained through 
this route m certain operations for stricture of the urethra and after 
penneal prostatectomy Detail* will be found m the sections dealing 
with these procedures 

Supra runic Cxstotomx 

Indications — This operation is the first step in draining the bladder 
in the removal of stone and foreign bodies the excision of growth* 
and diverticula or m the approach to any other condition affecting 
the bladder wall or its cavitv , abo in suprapubic operations on 
the prostate 
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Technique.— The pubic and scrotal region is shaved and prepared 
lor operation, and the patient anaesthetized. A catheter is passed 
and the bladder distended with warm sterile water or antiseptic 
solution. If the urine be foul, the bladder is irrigated until the fluid 
returns dear. The amount of distension will vary in different cases. 
When the bladder is not spastic, about 12 oz. ma}- be introduced, 
though 8 oz. is usually sufficient. In a spastic bladder it may only be 
possible to introduce a much smaller amount of fluid ; if the fluid is 
ran in very slowly, however, the bladder will often tolerate more. 

The catheter may be left in the urethra, the open end being plugged 
with a spigot, or it can be removed. Sterilized towels are arranged so 
as to leave the space between the pubes and the umbilicus uncovered. 
The surgeon stands on the left of the patient, and the assistant opposite 
to him. A mid-line incision is made, commencing at the upper border 
of the symphysis pubis and passing upwards. The length of the 
incision will vary with the object of the cystotomy and the size and 
build of the patient. An incision of 2 in. will often suffice to introduce 
a drainage-tube into the bladder. For operation on growths and for 
open prostatectomy the incision will be about 4 in. or the full extent 
from pubes to umbilicus if this be short. The rectus sheath is incised 
to the full extent of the wound, and the pyramidalis muscles appear 
at the lower and the recti at the upper part of the wound. The 
division between the recti should be sought, though no harm is done 
if the approach is made between the fibres of one of them, provided it 
is fairly close to the middle line. The tendinous line between the 
pyramidalis muscles usually requires division. Retractors are now 
introduced, and the transversal is fascia covering the front of the 
bladder is divided immediately above the symphysis pubis. The 
prevesical fat and condensations of fibrous tissue in it, which are 
often met with, should be dissected by transverse cuts ; the muscle 
fibres and veins on the anterior surface of the bladder then become 
clearly risible. The peritoneum is not usually seen at this stage, 
particularly if the abdominal incision is a small one, and care must be 
taken not to begin by seeking for the bladder in the upper part of the 
wound. The bladder-wall is picked up with tissue forceps oif each 
side. The assistant, with a piece of g&uee, presses upwards and 
backwards upon the upper part of the bladder to shield the peritoneum. 
A scalpel is now thrust through the bladder-wall in a direction vertically 
downwards, and the cut at once extended to a suitable length towards 
the symphysis pubis. The fluid which flows out of the bladder is 
removed by a suction apparatus, by swabbing, or by a Thomson- 
Walker tray. It is essential to cut through all the coats uniformly, 
and unless the anterior surface is well cleaned before it is incised, this 
may be difficult to achieve after it has once been punctured and 
become deflated. The edges of the incision are next picked up with 
tissue forceps, and if any further extension of the operation is intended, 
a stay suture should be passed on either side, each being held in a 
pressure forceps. To enlarge the opening, a finger is introduced and 
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the bladder hooked up into the wound The peritoneum is now 
usually seen and is freed by small trans\ersc snips with blunt pointed 
scissors or by blunt dissection and is pushed up towards the abdominal 
cavity When this has been done the cy stotomv opening can be safely 
enlarged This will be necessary in any operation other than drainage 

It*is not essential to distend the bladder before cy stotomy though 
if sepsis is present preliminary irrigation should always be gi\en 
If the bladder is not distended the patient should be m the Trendelen 
burg position and the incision should not be less thin 8 m long 
Dissection must be deliberate down to the bladder wall particular 
care being taken to strip the peritoneum upwards The bladder is 
then picked up at two points near the upper part of its anterior wall 
with tissue forceps or sutures may be introduced for the same purpose 
The wall of the bladder should then be carefully incised until the lumen 
is exposed when the edges of the incision are secured with tissue 
forceps 

Modifications — A transverse skin incision may be used This will 
be described under the technique of prostatectomy by the method of 
Hams ( see p 2065) Instead of incising the bladder vertically the 
incision may be made at any part of the wall and in any direction 
Thus in removing a growth from the bladder the incision is planned 
so that the resection may be earned out and the bladder opened in the 
first instance without cutting into the growth In exceptional cases it 
may be necessary to divide one rectus muscle trans\ersely It is 
however much better to increase the exposure by prolonging the 
vertical incision upwards for the repair of such a diwded muscle by 
sutures is difficult owing to the absence of any posterior sheath below 
the semilunar fold of Douglas a fact which makes sutures apt to cut 
out also if any sepsis occurs the liability to hernia is greatlv increased 

Difficulties of the operation — Injuries to the peritoneum — The 
peritoneum may be inadvertently opened when the bladder wall is 
incised The accident is usually due to want of care in freeing and 
pushing it up out of the way The smaller the abdominal incision the 
greater is the need of caution particularly if thb bladder has not been 
previously distended In exceptional cases the peritoneum may be 
densely adherent to the bladder and even fixed to the s\ mphy sis pubis 
much careful dissection being necessary to free it In secondary 
operations upon the bladder the risk is alway s greater particularly if a 
suprapubic fistula remains In such cases the upper part of the 
abdominal incision should receive first attention as the tissues here 
will be more normal The dissection is earned dowai on cither side 
of the scar of the original cy stotomy opening until this is fret laterally 
and below If a fistula is present this is then excised Should the 
peritoneum be opened a finger is introduced into the bladder winch 
has been mobilized and the peritoneum can then usually be freed sufli 
ciently to ensure more easy repair by a continuous suture/ and its 
escape from further injury during the remainder of the operation 
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In such circumstances no harm will result e\en when sepsis is present 
the danger being not the accidental opening of the peritoneal cavitj 
but the failure to recognize that this has happened If sutures tend 
to cut out it is sometimes quicker to tie a ligature round the tear 
while the margins are held up with pressure forceps The exposure 
of the bladder is sometimes facilitated b\ the Trendelenburg position 
and this is particularly useful when the patient is fat 

Haemorrhage — There are often big vessels on the an tenor wall of 
the bladder and these occasionally cause troublesome bleeding For 
this reason it is always desirable to expose the bladder wall freely 
before incising it and to ligature an) artenes and veins which have to 
be divided The latter ma) be secured by under running them 

Immediate suture after cystotomy — Immediate suture of the 
bladder wall is the ideal method of treatment but it is not always 
expedient 

Contra indications Obstruction — After opening the bladder m a 
case of obstruction it may be found impossible to remove the cause 
e g malignant disease of the prostate In such a case an attempt to 
close the bladder wound will fail Permanent suprapubic drainage 
will probably be necessan On the other hand it may be possible to 
remove the obstruction but inexpedient to proceed to the radical 
operation at once Thus m some cases of enlargement of the prostate 
temporary drainage is indicated preparatory to the radical operation 

Sepsis — Wien cystitis exists or when there are septic changes in 
the kidney s immediate suture of the bladder is unwase Obstruction 
and sepsis frequently combine to contra indicate immediate suture of 
the evstotomy wound 

Hecmorrhage — After the removal of bladder growths it is wise to 
place a drain in the bladder unless the surgeon is convinced that all 
bleeding has ceased and will not recur If there is oozing drainage 
is imperative 

Closure of the bladder wound — The cases most favourable for 
immediate closure of the bladder wound are those of cy stotomy 
performed for aseptic calculi or for foreign bodies and of operation 
for papilloma where the bleeding has been effectually controlled 
Some surgeons close the bladder in selected cases of suprapubic 
prostatectomy The bladder wound is closed as follows The edges 
of the abdominal wound arc drawn well back with retractors and the 
bladder wall is brought into the abdominal wound by traction on the 
stay sutures The suture material is No 1 catgut onh the plain 
\ ancty should he used for operations within the urinary tract as sutures 
which are not readily absorbable may act as nuclei for the formation 
of calculi Either interrupted or continuous sutures are used The 
first row passes through the bladder muscles and the mucous membrane 
with the object of securing apposition and arresting hxmorrhage A 
second row may be placed in Lembert fashion o\ er the first A small 
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Technique — Iforeon s or Judds c\stotom\ trocar (f'ig 07 j) affords 
means of draining the bladder through the smallest pebble al domiml 
incision The bladder is distended with 12 or more ounces of fluid 
and a verticil mtdhne incision is made about two inches above the 
s\ mphj sis pubis for a length of 1 in through the skm and the anterior 
rectus sheath The trocar and cannula are then plunged not quite 
vertical!} but shghtlj downwards into the bladder When the trocar 
is withdrawn the lotion rushes out (unless Kidd s pattern is u^ed) but 
before much of it has escaped the end is closed with a finger and a 
Afalccot tube (2S Chamdre 17 English) on an introducer is passed 
through tile cannula into the bladder the cannula being withdrawn 
over it This procedure should not be used in the presence of a large 
intravesical projection of the prostate as there is a risk of injuring this 
and causing «cvtre hemorrhage Ivor should it be emploved if the 
bladder has previouslv been opened* because in such cases the peri 
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toneum will almost certainly he in front of the bladder even when it is 
distended The method is not without risk as vessels on the anterior 
surface of the bladder maj be opened bj the point or edges of the trocar 
In introducing the latter it is necessan to make a forceful stab as 
otherwise the bladder particularlv if it is thick nailed mav be onl> 
pricked and will then empt\ itself behind the abdominal wall making 
it impossible to introduce a tube without further dissection 

If suprapubic drainage is to be efficient when haemorrhage is in 
progress it must be free and m such cases a rubber tube with a 
diameter of 4 in or even 1 in should be Used A suitable t}pc is 
Manon s tube (Fig 1003 p 2054) which has a convenient arrangement 
for irrigation It should be of sufficient length to reach into the 
bladder but not to press ujwn the base and it should project slight lv 
above the skin surface Two large lateral openings are provided 
near the vesical end The tube emerges from the bladder at the upper 
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part of the c\stotom\ wound The Mulder wound i sutured up to 
ind around the tube and the former contracts to lie round the tube 
like a funnel The tube is held in place b\ a silkworm spit suture 
through the skin Tlirough a large tube such as this clots are reidth 
removed with forceps and the bladder can be flushed with an adequate 
stream of antiseptic fluid 

Where however there is no question of hemorrhage and the object 
of the drainage is to prevent anj possibilitv of distension or to dram 
an infected bladder a tube with a smaller calibre will suffice and for 
this purpose one of the varieties of self retaining tubes de Pezzer 
Malecot or \\ msburv White (Fig 976) is suitable and ma\ be used 
either straight or angled in sizes \amng with the conditions from 24 
to 80 Chamfcre (14 22 English) 

Closure of the abdominal wall after cystotomy — In closing the 
abdominal wall it is desirable to place a small piece of tubing or 
corrugated rubber below the bladder tube to dram the prevesical 
region As the recti have no posterior sheaths it is neccssarv to 
maintain them in apposition b\ interrupted sutures These mav pass 
through the muscles onlj or better should first transfix the anterior 
sheath and then the muscle beneath next taking up the muscle of the 
opposite side and then its sheath These stitches are leftMoo=e until 
sutures alternating with them have been inserted through the sheath 
onl} and tied After this the former are tied but not too tiglrtl} 
The skin is closed with salmon gut or 'Michel clips Cart must be 
taken that the latter do not become detached and enter the bladder 
It is never necessarv to bring the bladder up to the surface and stitch 
it to the skin as has sometimes been recommended 

Methods of draining away the urine — 1 If one of the three tvpcs 
of self retaining suprapubic drainage tubes alreadi mentioned is 
used collection mav be made either into a glass urinal in the bed or 
into a bottle slung from the bed frame or standing beneath it Tn 
the latter case it is verv important that the weight of the extension 
tubing should not be allowed to pull upon the bladder tube It 
should therefore be strapped to the patient s thigh an such a wav 
that movement of the limb wall not product an undue pull or it mi} 
be loosel\ fixed bv a safetv pm to the shett at the side of the btd 
In either case it is important that when the patunt is moved thi> 
area should be full} uncovered so that no unexpected jerk miv drag 
on the tube or even pull it out of the bladder If this should occur 
it not infrequent!} happens that the expanded end of the tul c docs 
not come completel} out of the abdomen but remains behind the 
recti and for this reason the displacement mav not be observed 
As a man} tailed bandage often slips up a patient s 1 odv no folds 
should be passed beneath such a tubs all should he external tort 

(2) Oicrflou? apparatus — Hamilton Irvings box (Fig 977) is 
made of celluloid or of metal and consists of a cup having a small 
nm and a perforated cover which can be removed like a lid The cup 
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is fastened m place with its nm nc\t the shin by mean-, of an elastic 
strap passing round the abdomen , a tendency to slip upwards maj 
be counteracted by tapes passing from the lower tnd round the 
perineum and held to the abdominal band, though this is usually 
unnecessary The urine escapes by two outlets, one on each side 



Fig 977 — Hamilton Irving s box 

of the lower end of the apparatus, and passes through rubber tubing 
to a suitable bottle betw een the patient s thighs or long tubes mav 
be placed and carried under the thighs into receptacles under the bed 
Often only one tube will be used, the other opening being plugged 
with a cork A useful modification is that of S MacDonald (Fig 978) 
Tins has the advantage that 
owing to its shape and light- 
ness less traction is made upon 
the wound The Hamilton 
Irving appliance has the dis- 
advantage that the cystostomv 
almost always gets dragged 
upon, and the skin-opening 
gapes Wluchever apparatus 
is used, the rule should be never 
to strap it on more tightly than 
is necessari to prevent leakage 
It should always be removed 
twice in the 24 hours for a 
period of one hour The skin 
covered by it can usefully be 
Fie 978 — MacDonald s box ‘Kited with a mixture of zinc 

oxide ointment and castor oil 
If the box is made of meta( it is sterilized b\ boiling , if of celluloid it 
is carefully cleansed with soap and water and then soaked m 1 20 

carbolic, which must be washed off before it is re applied 
Often it is not thought desirable to apply either apparatus imme- 
diately after c) st ostomy In this case, a gauze dressing with large 
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pieces of cellulose wadding is much more efficacious m nb orbing 
urine than ordinary cotton wool 

(8) Fxhaust methods —A Sprengcl water pump may be used to 
maintain suction In this case a reservoir for the collection of fluid is 
placed between the pump and the patient 

Continuous irrigation after cystotomy — MTien the bladder is 
drained for sepsis or an operation has been performed on a septic 
bladder or haemorrhage is profuse and persistent after operation 
continuous irrigation should be installed The best arrangement is 
to pass and tie in a catheter If this is of rubber the flute tipped 
pattern (size about 20 Charriere II English) (Fig 1017 p 2090) is 
very useful and can be attached at the external meatus by a stnp of 
elastoplast twasted round it and passing up either side of the penis 
If a silk web Coude catheter (size about 18 Charriere 10 English) is 
used it is attached by two tapes tied round it at the external meatus 
with the four ends of these lying at equal intenals round the penis 
to which they are fixed by elastoplast Whichever instrument is used 
it should be disposed so that both the terminal openings he just 
within the internal meatus The catheter is connected by rubber 
tubing either to an lmgator on a stand which maj be covered with a 
blanket and kept hot bv a hot water bottle or electrically or to a 
large thermos flask A drip feed and screw clip control are necessary 
If a suprapubic tube of the de Pezzer or similar t y pe is used the urine 
is easily drained awa\ through this If a large short bladder tube is 
m position then an Irving or MacDonald apparatus is applied The 
irrigating lotion maj be oxycyamde of mercury solution 1 0 000 to 
1 8 000 silver nitrate solution 1 10 000 to 1 20 000 or any other 
dilute antiseptic The temperature when it reaches the bladder 
should be between 90° and 10o° T Continuous irrigation can be used 
for weeks on end if necessary 

Permanent suprapubic drainage— Permanent suprapubic drainage may 
be required m bladder or prostatic disease and occasionally in other 
conditions The operation is in most particulars the same as that 
for temporary drainage and although it can be carried out through a 
very small incision one of less than 2 in is not recommended It is 
important that there should be a long sinus between the skin and the 
opening in the bladder The walls of this then fit tightly against the 
tube and prevent leakage of unne For this reason the tube should 
not be brought out less than two inches above the symphy sis pubis 
The tube may be either a de Pezzer or Mallcot the former usually 
makes the more water tight joint A large one ('ize 30 Charncre 22 
English) may be used at the time of the operation to be replaced 
subsequently by a smaller one 28 Chamere 17 English size will be 
found suited to most cases for prolonged use Either type can be 
changed when necessary a fresh one being introduced by stretching 
it tightly upon a metal stylet and lubricating its end Such tubes are 
suitable when the urine is fairly clean They can be conv eniently cut 
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short a spigot or a vulcanite tap being u<ed to dose the end except 
when emptying the bladder If the urine is alkaline and deposits 
phosphates or if it is ver> septic or jf leakage occurs as it sometimes 
docs then the better method is to emplo\ a straight rubber tube of 



29 or SO Cham£re size (English 
17 or 18) having two lateral 
eyes close to the end which 
is rounded and smooth This 
is arranged so that about an 
inch of it lies within the bladder 
cavit\ At the skin surface it 
passes through a rubber shield 
which is fastened to the waist 
hy an elastic belt If the 
opening of the sinus is too 
low it will be found that 
when the patient sits down 
the belt is pressed up and 
displaces the tube and leakage 
results This is another reason 
forperforming high cy stostomj 
Such a tube cannot be plugged 
except for such short periods 
as when taking a bath but 
must be allowed to dram con 
tmuouslj into some receptacle 
which is usuall> a rubber 
urinal worn suspended from 
the belt and attached to the 
leg (rig 979) 

Perineal Drain \cf 
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urethral or prostatic disease for 
winch a perineal operation is per formed the bladder maj be drained b> 
the introduction of a perineal tube (see the section on the Urethra. F x 
temal Urethrotomj p 21 If) The best form of drain is a flexible thick 
walled rubber tube with a terminal opening the edges of the opening 


Fig 980 — Perineal drainage tube and nng 

are smooth and rounded (Tig 180) The tube is introduced through 
the prostatic urethra with the opening lung just inside the bladder 
Its position is tested 113 injecting a sy rm B eful of lotion into the bladder 
withdrawing the tube until it ceases to flow and then pushing it m 
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until the flow recommences A silkworm gut suture is passed through 
each lip of the perineal wound and through the eyes of the metal nng 
round the tube, to hold It in position To the tube is attached a length 
of rubber tubing, either short, and passing to a unne-bottle beta een the 
patient's thighs, or long, and passing beneath one thigh into a receptacle 
containing antiseptic fluid beneath the bed The tubing is fixed at the 
side of the bed by means of a loop of tape and a safety pm Drainage by 
this method may be maintained for three to seven days, but this 
route is not suitable for permanent drainage 


OPERATION FOR INJURIES OF THE BLADDER 

In civil practice gunshot or other perforating wounds sometimes 
require operative treatment, but the need for this is most often met 
with m the case of traumatic rupture of the bladder due to direct injury , 
m some instances it may be produced by a splinter of a fractured bone 
In the majority of such cases the opening is m the anterior exlra- 
pcntoneal Kali of the bladder In a typical case there is inability to 
pass urine or hajmatuna, onlv a small quantity of urine being with- 
drawn on catheterization, and presently an increasing spelling appears 
immediately above the symph\sis pubis Operation should be per 
formed as soon as the shock — often present in severe degree — permits 
In some instances operation maj be preceded by a cystoscopy, which 
will prove useful in cases of doubt and will giv e accurate information 
on the position of the rupture A flushing cystoscope should be used 
and the bladder graduallv distended under vision, normal saline being 
used for irrigation If cystoscopy is employed, it should be done 
under anaesthesia in a theatre, with all arrangements made to proceed 
at once to operation A midhne subumbihcal incision, which does not 
open the peritoneum, is employ ed, and blood stained urine, often in 
large amounts, is evacuated If the bladder-wall is not only ruptured 
but also lacerated, cystostomy must always be performed and the 
prev esical space drained Whenev er possible, how ever, primary closure 
of the bladder wall should be undertaken A 22 Chamere catheter 
(12 English), or larger if the urethra permits, preferably of the flute-tip 
pattern should be introduced and fixed carefully in position A con- 
tinuous suture of No 1 catgut is then used to secure accurate apposition 
of the edges of the tear, and is mvagmated with overlying sutures which 
may be continuous or interrupted When this is completed the efficacy 
of the suture bne can be tested by syringing through the catheter, a 
procedure which will also serve to’determme the presence of any other 
hole in the bladder-wall, a possibility which in these cases must not be 
overlooked, and the peritoneum may have to be opened to exclude it 
The abdominal wall is closed except for a tube draining the prevesical 
space 

When rupture of the bladder is associated with fracture or disruption 
of the pelvis, for which treatment in plaster may- presently be necessan , 
it is particularly desirable to avoid a unnan fistula, and pnmarv 
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suture of the bladder should be undertaken whenever practicable, 
having due regard to the extent of injury to the bladder and the 
patient’s general condition 

When the rupture is xntra-pentoneal no abdominal tumour develops 
Operative treatment should be undertaken without waiting for signs 
of free fluid in the peritoneal cavity The patient is put in the 
Trendelenburg position, and the peritoneal cavity is opened through 
a midlrne incision When the tear in the bladder has been repaired 
with a double line of sutures a catheter should be placed m position 
through the urethra After the bladder has been washed through the 
catheter to prove the suture-line to be sound, the abdominal wall is 
closed except for a small tube to dram the lowest part of the incision 
The catheter is left in position for ten davs Should the search for 
the laceration be unsuccessful or the patient s condition critical, it 
maj be advisable to be content with bladder drainage 

In cases of injury to the perineum severe enough to cause rupture 
of the urethra, it must not be forgotten that there may also be a tear 
of the vesical neck or some other part of the bladder If this is 
suspected, exploration of the bladder and cy stostomy is the appropriate 
treatment 

OPERATIVE TREATMENT FOR THE REMOVAL OF THE 
ECTOPIC BLADDER 

Various operative procedures have been employed with the object 
of reconstructing the bladder, but most have proved failures owing 
to the difficulty of providing a competent sphincter muscle Manon, 
however, asserts that he effects this in children of both sexes, by his 
method of reconstruction of the urethra {see p 203S) which is follow ed by 
the freeing, reformation, and closure of the bladder * Most surgeons 
prefer transplantation of the ureters into the colon since this provides 
a cure for the incontinence of unne, and the mortality for this operation 
is not unduly high (see p 19G6) The ureteric transplantations are 
usually performed at two separate operations, which should be under- 
taken at as early an age as possible, though the verv y oung should not 
be treated, since intelligent co-operation of the patient is required m 
learning to control the activities of the bowel About six months 
after the second ureter has been transplanted, or whenever the patient 
is judged to be fully’ recovered from its effects, useful indications of 
which are good sphincter control, gam of weight, and absence of thirst, 
the ectopic bladder should be excised This usually proves difficult, 
for the tissues are highly’ vascular and bleeding is considerable 
Moreover, the symphysis pubis is often wideh separated, and on this 
account difficulty is experienced in bringing together the recti muscles 
An incision is made outside the area of the mucous membrane, and 
this is dissected free, care being taken to avoid opening the peritoneum 
When this has been completed, there is, in the lower part of the wound, 
i cavitv extending into the bottom of the pelvis The sheaths of the 
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recti muscles are opened to allow their being brought together by 
interrupted sutures The anterior layer of the sheaths are then 
sutured There usually remains, however, a gap between the muscles 
immediately above the svmphysi» pubis, this requires drainage by 
a tube, and packing may be necessary for the arrest of hjemorrhage 
It is unnecessary to attempt any closure of the gap between the two 
pubic bones * 

OPERATIONS FOR VESICAL CALCULUS 

Preliminary considerations. — Before undertaking the treatment 
of stone in the bladder the case requires thorough investigation 
This should be directed in the first instance to the local condition 
X rav s of the bladder area will in most cases show the ^lze and number 
of the calculi It must however be remembered that a pure unc- 
acid calculus is translucent to X-rays, and that if the photographs are 
not of good quality other soft stones may escape notice If anv 
outlying stone is seen, the possibility that it is lying in a diverticulum 
must be borne m mind An X ray will in most cases demonstrate a 
foreign body if a calculus has formed around it Cystoscopy gives 
further information on all these points Because sev ere cy stitis is often 
present it may be necessary to wash the bladder for long periods in 
order to obtain an adequate view, and a Hushing cvstoscope is 
recommended This examination will aLo reveal complications such 
as enlargement of the prostate vesical neoplasms or diverticula 
X ray s should be taken of the kidnev s and ureters Excretion 
urography should be employed if there is doubt of the existence of 
calculi or other pathological processes in these organs Renal function 
should be investigated by the usual tests 

Removal of stones through urethral instruments — Yen small 
stones mav convenient^ be aspirated through a urethral instrument 
such as the cannula of a Bigelow s evacuator, or the sheath of a 
resectotome The bladder is moderately distended The objective 
of the telescope and thus the fenestrum of the sheath is mov cd until 
it is brought into close contact with the calculus To the outflow tap 
a piece of tubing has been joined which should be sufficiently long 
(about 3 ft ) to establish powerful hydrostatic suction, and when the 
outflow tap is opened the stone is therebv drawn into the end of the 
sheath from which the telescope is withdrawn slightly to make room 
for it While the fluid is still running out, the whole instrument i> 
removed the stone being inside it 

Grab forceps can be introduced through the same ty pe of instrument, 
and very small calculi can be thus picked up under vision tlirotigh the 
telescope and drawn out through the sheath Special instruments are 
made through which some larger calculi can be removed Small 
stones can also be aspirated from the bladder by means of a Bigelow s 
or Frey er s evacuator (Fig 981B) 
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LITHOLAPAXY 




LiTiror ai \x\ 

Mo>t ^e^ical calculi arc "bes t dealt with bj litholapaw but there 
art. certain difficulties connecttd witli this method and «omc selection 
of cases is essential It is an operation of extreme delicacv and shill and 
requires experience in urethral manipulation and in the use of the 
hthotnte Shilfullv emploved it will save the patient some weeks of 
the convalescence which would follow a cutting operation but if the 
surgeon does not possess the necessary shill ind experience lithotomy 
is the safer operation 



Difficulties — Difficulties depend on the stone and on the condition 
of the urethra prostate bladder and hidnejs 

1 The calculus — (a) Verj large calculi are better treated b\ litlio- 
tom\ The grasp of a large hthotnte is up to about 2 in and when 
the stone exceeds this m diameter hthohpaxj should not be attempted 
One diameter of the stone may be ^mailer and by manipulation this 
diameter may be found and the stone crushed ul en at the fir t 
attempt it appeared too large Soft phosphatic stones of larger size 
may be crushed as the surface crumbles away under the nibbling 
action of the hthotrite 

(6) Hardness of the stone docs not prevent lithohpaxy but hardness 
combined w ith si?e will be a factor m determining remo\ al by lithotomy 
(r) An impact d calci l is is unsuitable for htholapaxy A calculus 
impacted in the prostatic urethra which cannot be pushed bach into 
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the bladder, a calculus in a diverticulum a calculus projecting from 
the lower end of the ureter or a calculus wedged behind the projecting 
lobe of an enlarged prostate should be remov ed by lithotomy 

2 Urethra — A sufficient!) capacious urethra is necessarv for 
htholapax) 

(a) A narrow meatus must be incised and a stricture cut or dilated 
If there is a resistant stricture and especially if the stricture is 
complicated b> fistula lithotomy is to be preferred to Iitholapaxy 

3 Prostate — Litholapax) should not be undertaken when the 
prostate is enlarged When however, enlargement is onl) present m 
slight degree it may sometimes be judged reasonable to advise it 
The patient should always be warned that immediate difficulties 
may cause the operation to be abandoned in favour of lithotomy , 
also that should retention of unne follow, operation upon the prostate 
maj ultimately be required 



4 Bladder — (a) Growth of the bladder contra indicates Iitholapaxy 
Cy stoscopy is necessary in order to avoid the error of crushing a stone 
where a growth is also present m the bladder 

(b) A bladder with a diverticulum or one with saccult, is unsuitable 
for Iitholapaxy This is for two reasons firstly the fragments may 
collect m the sacculus and form a nucleus for further calculi formation 
and secondly m the process of ev acuation the increased pressure m the 
bladder may rupture the sacculus and produce a pelvic cellulitis 

(c) The presence of one or more very prominent trabecula: is a 
contra indication to litholapaxv on account of the possibility that such 
ndges may be gripped by the Iithotnte and thereby cause damage 
to the bladder wall 

id) A bladder may be so contracted as to contra indicate Iitholapaxy 
but if it holds a few ounces of fluid a stone may be crushed 

5 Kidneys — Where there is a severe degree of infection of the 
renal pelvis ot kidney or where the renal function is much impaired 
lithotomv and drainage of the bladder is a safer operation than 
Iitholapaxy 

Instruments — The instruments necessary for litholapaxv are a 
Iithotnte and evacuating apparatus Lithotntes of slightly varying 
construction have been introduced by Bigelow Guy on Thompson 
Freyer and others Two patterns are in common use in the British 
Isles namely Thompsons (Fig 982) and Treyers modification of 
Bigelow s Iithotnte They must be of the best quality of steel and 
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workmanship in order to obviate as far as possible the risk of breaking 
during crushing 

The simplest form of e\<iCuator is Fre\er's single bulb (Fig 981, u 
p 1993 It is sterilized by being thoroughly filled with 1 ‘20 carbolic- 
acid solution and well covered in this for one hour Before use, all 
traces of the solution are carefully washed away in sterile water, and 
after use it must be thoroughly cleansed of all debris 

Preliminary examination. — The urine is examined to ascertain if 
infection is present If there is any doubt about the condition of the 
hidne\s, the renal function should be investigated The urethra is 
examined by the passage of large metal sounds (13/1 5-1 4/1 G English) 
The bladder should be examined with the cystoscope in all cases 
before performing litholapaxy In patients o\ er 50 y ears of age the 
prostate should be carefully' examined from the rectum, the presence 
or absence of residual unne ascertained, and the internal meatus 
should be examined with the cystoscope Preliminary washing of the 
bladder, or treatment of the kidney s by diuresis, mav be necessary 
The bowels should be carefully' regulated A preliminary course of 
urinary antiseptics should be giyen, and continued after the operation 

Technique.— The suprapubic region should be shaved and prepared as 
for a cutting operation 

A low spinal or general anaesthetic may be employed In a few 
cases litholapaxy' can be carried out under local amesthesia The 
patient lies on a low operating table, and it is sometimes of advantage 
to have the buttocks slightlv raised This tilting of the pelvis allows 
the stone to gravitate to the posterior wall of the bladder, away from 
the neck The thighs should be abducted so as to allow for manipu- 
lation of the evacuator and for freedom for the mo\ements of the 
aspirating bulb The penis is washed with antiseptic, and sterile 
towels are arranged The surgeon stands on the right of the patient, 
and his assistant opposite 

A large (No 22 Charriere, No 12 English) silhwcb catheter is passed 
and the bladder emptied and thoroughly washed with dilute antiseptic 
solution (oxy cyanide of mercury, 1 6,000, or boracic) by means of a 
large bladder-syringe or imgator The syTinge is preferable, as the 
tone of the bladder wall is judged by the injecting hand, and the 
quantity of fluid introduced can be accurately measured After 
irrigation 4 oz of fluid are injected and the catheter is withdrawn 
The iithotnte, which should have been examined beforehand to see 
that it is m order and that the blades are closed, is well lubricated 
and introduced 

The passing of a Iithotnte is by no means easy in all cases, and, as 
it is pf the utmost importance to a\oid injury to the urethra, the' 
manipulation should be gently and carefully' done The shaft of the 
Iithotnte is held honzontally, and about parallel with the right 
Poupart’s ligament, With the beak pointing downwards The penis is 
grasped with the left hand and threaded on to the Iithotnte, which is 
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raised to the vertical, the handle at the same time bung swung mcchilh 
so that the beak turns into the bulbous urethra and meets the opening 
of the membranous urethia The instrument will, with a little genth 
manoeuvring, slide onwards bv its own weight and the handle is 
allowed to sink «Iowl\ downwards m the middle line Before it has 
reached the horizontal the beak will lia\e passed the internal meatus, 
and bj pushing verj gentlj onwards it will advance into the bladder 
Throughout these manoeuvres the surgeon should be content to guide 
the instrument and follow it as its weight carries it in, rather than to 
force its passage 



Fig gS 3 — Litholapaxy grasping the stone 

Grasping the stone (Tig 9S3) is the ne\t stop The instrument i> 
held at an angle of about 45°, and the beak allowed to rest on the base 
of the bladder behind the tngonc The weight of tile lithotnte 
depresses the base of the bladder, and the stone gravitates into this 
depression The handle of the female blade is firmlv grasped b> the 
left hand, and the blades arc unlocked b> the right, which then genth 
draws out the wheel or bulb at the end of the male blade, thus parting 
the jaws of the beak A moment's pause is neccs^arv to allow tin 
stone to drop down and come to re^t between the jaws, and on closing 
the latter it should be felt within their grasp The blades are locked 
and the stone is firmlv held The lithotnte is now withdrawn for 
about 1 in , to ensure that the bladder wall is not gripped, the outer 
end is slightl) depressed to raise the beak aw a) from the bladder wall, 
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and the wheel of the male blade is firmlj screwed home (Fig 984) 
The resistance m a hard stone is at first considerable and, when the 
blades are screwed home as far as possible, it may be necessary to 
wait a few seconds before the stone suddenly cracks, with a sound 
easily heard bv the operator Occasionally it maj be necessary to 
release the stone and grasp it again in a fresh axis before the first 
splintering is accomplished The blades are now unlocked, and the 
process is repeated until all the fragments are crushed 
During the whole of the crushing the hthotrite is kept in the middle 
line of the bod} The left hand grasps the handle firmlv and rigidh , 
and is onl\ removed when a change of position of the beak is required 



Fig 984 — LitholapaxF crushing the stone 

The right hand controls the wheel or bulb which it locks when a 
fragment is engaged and frees when tins has been crushed Wien 
no further fragment can be engaged in the blades, the hthotnte is 
removed and a cannula the largest that will pass without damage 
to the urethra n introduced , the thud contents of the btedder rush 
out The stone fragments have settled at the floor of the bladder, 
and remain there 1 lie bladder is washed with sev cral sjTingefuls of 
lotion, and 4 oz of fluid are introduced The evacuating bulb, filled 
with dilute antiseptic solution, is attached to the cannula and the 
stopcock is turned There must be no air in the s\ stem as it impairs 
the force of inflow and suction The bulb is held so that the cannula 
is at an angle of 45° and tlie beak of the cannula lies at the base of 
the bladder m the same position as that occupied b\ the beak of the 
hthotnte (Tig 985} The left hand now supports the cannula, and 
with it bears the weight of the bulb The right hand grasps the rubber 
bulb and compresses it with a firm grasp file /hud is forced out 
of the bulb into the bladder, and the powerful current sweeps the 
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fragments off its floor When the grasp on the bulb is released the 
fluid rushes bach from the bhdder and before the fragment-* hut 
hid time to settle sucks them into the bulb and thence the* fill 
into the glass container beneath it The alternate s\ stole and diastole 
of the cv acuator is repeated until no more fragments appear 
After compression the bulb mi\ refuse to expand This is due 
either to a fragment impacted in the eye of the cannula or to the 
mucous membrane being sucked in b\ the diastole A further squeeze 
of the bulb will free the mucous membrane and the cannula is placed 
so as not to repeat this error of technique If the fragment of 
stone is too large to pas* the aspirating bulb is detached from 
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the cannula and a stvlct pas cd along the lumen and slnrplv pushed 
home A rush of fluid shows that the fragment has been disj laced 
into the bhdder I luid ( 1 07 ) is again introduced into the bhdder 
the hthotntc re introduced and the fragment crushed and eiacuated 

But when all the tine debns has been remoicd there mi\ still be a 
clicking noise at eacli diastole of the bulb due to the impact of one or 
more fragments too large to pass the cannula In tins event tile 
process of crushing and evacuation must be repeated The mo*t 
difficult fragment to pick up with the lithotntc is a flat scale from the 
outer surface of a large stone 

The operation 1 finished when the lithotrite no longer feels 1 
fragment but a more reliable test is the cv acuator for small fragments 
and debris cease to fall into the glass container Search is now nia 1 
with the cannula m different parts of the bhdder compression of fh 
bulb being made m each po ition but the cannula being qtuchh turn d 
to its usual position c\ t «pw irds before suction is allowed Tin m in 
(cuvre prevents the mucosa being sucked into the eje of the cnnnuh 
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If anj fragment is Jeft it will either be swept into the e violator or 
will be felt and heard to click against the cannula, and will necessitate 
re-introduction of the lithotnte Tor small fragments at the end of a 
litholapaxy a smaller lithotnte maj be used 

The bladder is now thoroughly washed out through the cannula 
When the fluid runs clear the bladder is distended with 6 or 8 oz , the 
cy stoscope introduced, and the whole of the interior of the bladder 
inspected, the use of a flushing c> stoscope greatly facilitating this 
examination 

If the operation has been earned out successful!} there should be 
little more than a trace of blood in the wash In such a case, and 
where the bladder has been clean before the operation and there is no 
enlargement of the prostate the patient mav be returned to bed 
without a catheter m the urethra Where however the stone has 
been a large one and there has been a good deal of bleeding from an 
inflamed mucous membrane, or where the bladder is septic or the 
prostate has shown some enlargement a catheter should be tied in 
the urethra for fort} eight hours or longer and during that time tKe 
bladder frequently washed with weak antiseptic solution In most 
instances litholapaxy, including a preliminary and subsequent evstos 
cop} , ma} be easily completed in less than half an hour 

When a stone of moderate size has been crushed in a clean bladder 
the patient may get up on the third day , and leave for home at the end 
of a week or even sooner But if the stone was large and urinary 
sepsis present, a longer stay will be necessary 

Complications — The nsh of rupturing a sacculus bv the forcible 
use of a Bigelow s evacuator has already been alluded to as one of the 
contra indications to the operation (see p 1994) and mention has also 
been made of the risk of accidentall} crushing a prominent trabeculum 
if one is present This might lead to such serious laceration of the 
bladder wall that perforation would result If the lithotnte was used 
in an almost empty bladder, similar damage might be inflicted Apart 
from this, if litholapaxy is earned out according to the technique 
desenbed the bladder wall will not be damaged The only liheh 
complication besides hremorrhage which should never he severe if the 
cases are properly selected is fever A nse of temperature following 
a ngor ma\ occur after litholapaxy in a bladder alread} infected A 
catheter retained in the urethra for a few days will usuall} prevent 
this and the bladder should be carefulh and assiduously washed 
The surgeon should be on the look out for py elitis indicated by a nsc 
of temperature and pain m the kidney region and for epididv mitis 
In a few instances retention of urine may follow litholapaxy, and is 
then likely to be due to a minor degree of prostatic obstruction which 
has been increased by temporary swelling following the instrumenta- 
tion It should be treated by an in dwelling catheter for a few dav s, 
when the condition usually subsides Occasionalh , however, some 
form of operation upon the prostate becomes necessary 
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under vision This procedure should always be employed if there arc 
several stones, or if, being composed of phosphates, the> are unusually 
fnable, since it is of great importance that no stone or fragment should 
be left in the bladder itself or in the tissues outside it The bladder 
may be flushed with lotion from an irrigator, a suction apparatus 
being used to remov e the fluid In ever} case the bladder should be 
thorough!} examined, illuminated retractors being introduced and the 
patient put in the Trendelenburg position if necessary It may be 
difficult to extract very' large calculi from the bladder, partiuilaily if a 
portion extends into the prostatic urethra An assistant, bv exerting 
upward pressure upon the perineum, or with two fingers introduced 
into the rectum, may assist in dislodging them 



Fig 987 — Lithotomy forceps 


The operation ntxy now develop into the removal of the prostate, 
of a growth, or of a diverticulum , or only drainage of the bladder 
may be required In the latter case a tube such as is used in c\ stos- 
tomy is placed m the bladder, and the wound closed around it A 
small prevesical drain is introduced and the abdominal wall sutured 

Vesicai Calculus i\ Children 

Litholapaxj. — There are objections to litholapax} in children, in 
whom the urethra is vert small and narrow, and its mucous membrane 
delicate and easily torn Further the blidder is small and pear- 
shaped, so that the space for manipulation is confined Special instru- 
ments of small size are necessary , and the surgeon should be provided 
with a series ranging from No 4£ to No 10 English scale Bovs 
from 13 to 10 years take a hthotnte of No 11 or No 12 size No 
stone with a diameter of more than 1 in can be crushed m an infant 
of either sex, or w ith a diameter of 3 in m a boy The cannulie suitable 
for children vary from 0 to 11 English scale The small sized cannula; 
should be short, as the suction power is diminished by the small lumen 
The aspirator is used with the utmost gentleness, and only a small 
quantity of fluid is passed into the bladder at each sy stole 

The calibre of the urethra at different parts vanes more in the child 
than m the adult The meatus and first inch and a half are the 
narrowest part of the urethra in the child Having passed this, the 
hthotnte enters the bladder without further difficulty , except for a 
slight hitch at the internal meatus The operation m children takes 
longer, and there is more danger of leaving fragments behind, but this 
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can be abided b\ care and experience If the hthotnte does not he 
easily m the canal there may be difficulty m withdrawing and re 
introducing the instrument For this reason special care should be 
taken to finish the crushing before withdrawing the hthotnte and 
this must be very thorough as the cannul'e used only permit the 
passage of small fragments C\stin calculi may be \er\ hard and not 
at all fnable or the fragments may cling to and clog the jaws of the 
hthotnte Therefore when a small instrument has to be used as m 
children htholapax\ is contra indicated and lithotomy should be 
substituted 

I ithotomy — In infants and small children particularly miles, 
lithotomy is the operation of choice, for the bladder is readily accessible 
and the stone very easily removed Unless sepsis is severe the bladder 
can be closed completely the first suture being a continuous one 
through all the coats the second of Lembert type to invaginnte the 
first The abdominal wall is closed and a corrugated rubber dram is 
placed in the lower part of the incision in case there should be any 
leakage An in dwelling catheter is not essential though most 
surgeons prefer to have one 

Results of operations for stone — The following table (St Peter s 
Hospital Reports) show's the results of operation in 2 o82 cases of 
uncomplicated stone in the bladder performed at St Peter s Hospital 
stnee 1864 The sudden drop in the operative mortality owing to 
the introduction of litholapaxy is seen in the third decade 


Decade 

Operations 

Cured 

Drn//>$ 

Percentage of 
Deaths 

18G4-73 

118 

100 

18 

15 25 

1874-83 

196 

166 

30 

15 30 

1884 93 

362 

332 

30 

8 29 

1894-1903 

COO 

571 

29 

4 80 

1904-13 

578 

559 

19 

3 28 

1911-23 

897 

379 

38 

4 53 

1924-33 

289 

281 

3 

2 76 


During the period 1924-86 516 operations were performed for 
vesical calculus with the following results 

Percentage of 

Operations Cured Deaths Deaths 


I itholapaxy 

252 

247 

0 

1 9S 

Simple lithotomy 

120 

114 

6 

5 00 

Lithotomy with 
another operation 

144 

126 

18 

12 50 


The following were the combined operations — 

Operations Deaths 

Lithotomy and prostatectomy 180 15 

Lithotomy prostxtectomv and di\ erticulcctomy 4 1 

Lithotomy and di\ erticulcctomy 4 1 

Lithotomy and for vesical neck obstruction 8 1 

Lithotomy and excision of growth 2 0 

Lithotomy and uretero lithotomy 1 0 
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Sir Henry Thompson published 1 005 operations for vesical calculus 
with the following results 

Perineal lithotomy 186 with 44 deaths 32 35 % 

Supra pubic lithotomy 19 w ith 5 deaths 26 81 % 

Lithotnty 850 with 49 deaths 5 76 % 

The high mortality m lithotomy was due to the fact that the worst 
cases were treated by cutting operation and lithotnty was employed 
m the less serious cases Of the 850 cases of crushing operation 472 
were done by the old method of lithotnty by repeated sittings with 
37 deaths (7 83 per cent ) whereas 872 were done by lithotnty at one 
sitting {Bigelow « operation of litholapaxv) with 12 deaths (3 22 per 
cent ) 

OPERATIONS FOR FOREIGN BODIES IN THE BLADDER 

A foreign body in the bladder is usually recognized by cy stoscopy 
and radiography In some cases however these investigations wall 
only show a calculus and the foreign body which forms its nucleus will 
be unsuspected The dangers of htholapaxy in such instances have 
been alluded to on page 2000 

1 Cystoscopic extraction — It may be possible to remove a small 
foreign body through a suitable cy stoscope 

2 Solvents may be used for foreign bodies composed of candle-wax 
bees wax chewing gum and similar substances (provided that the exact 
nature is known) Capels s experiments are worthy of note He used 
a senes of test tubes containing cubes of v\ax from the same candle as 
that o/ which the foreign body was composed Xy lene kerosene and 
gasolin were incubated in respective test tubes at 87° C a little urine 
being added every few minutes The cubes dissolved m gasolin and 
xylene in ten hours in kerosene in eleven hours and in a solution of 
83 per cent gasolin and paraffin oil in twelve hours He then injected 
125 cc of the last solution at 110° F into the bladder This was 
retained for 14 hours Six subsequent injections were given during 
the next few days the wax being precipitated by chilling the return 
flow The sixth and seventh specimens were found to be wax free 
and on cystoscopy the bladder was clear 

8 Suprapubic cystotomy — In the majority of cases this is the only 
method suitable Foreign bodies are often enveloped in a coating of 
friable pho^phatic deposit The opening m the bladder should be 
adequate to remove the object intact and to ensure that no pieces 
escape notice Suprapubic bladder drainage is necessary * 

OPERATIONS FOR TUMOURS OF THE BLADDER 

Before undertaking the treatment of a bladder growth either by 
c\ stoscopic methods or by open operation a careful examination must 
be made so that an opinion may be formed on the character of the 

• Badenoch and Campbell Foreign Bodies hi the Urinary Bladder w h a report o! two cases B t Jo u n 
„ I 337 xsv *4 07 133 
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growth and its extent and accessibility It should be remembered 
that almost all growths of this viscus are potential!) malignant At 
the preliminary cystoscopy the following points should be noticed 

1 The number of growths 

2 The position of the growths and relation to the interna! 

meatus and uretenc orifices 

3 Whether the growth is pedunculated or sessile 

4 The character of the surface, whether fimbriated, raspberry - 

like smooth, nodular or irregular Whether it bleeds easil) 

5 Evidence of infiltration, ulceration, phosphatic deposit, or 

necrosis 

6 The presence of cystitis 

Small portions of a growth can be remmed by cutting forceps or a 
snare, through an operating c)Stoscope, but the information obtained 
from their histology is usually not helpful One reason for this is 
that the base is not included But even when a papilloma has been 
completely resected by open operation the microscopical examination 
of it fails to give certain indication of recurrences which mav develop 
Mlllm * has described a method for the easier remo\ al of larger pieces 
through a special resectoscope and expects better results 
The diagnosis of malignancy on cystoscopic evidence is founded on 
one or more of the following characteristics 

The growth is smooth and nodular or, if villous, the \ llli are thick, 
stunted, and clo=el\ packed and do not wave about m the medium 
Blood \essels, instead of forming loops m separate villi* course over 
the surface There is necrosis of the growth phosphatic deposit on 
its surface, and c\stitis which is not the result of surgical interference 
There is cedema of the mucous membrane at the margin of the growth 
At some part of the circumference there is evidence of dragging on the 
mucous membrane, as shown by radiating puckers Small nodules 
mav be present in the raucous membrane, near the main growth 
The diagnosis between simple and malignant growth i» usually made 
without difficulty b\ an experienced cystoscopist Much valuable 
information is obtained from a bimanual examination A villous 
papilloma is not usuallv felt m this manner unless it is very large, and 
then only as a soft mass An infiltrating growth, on the other hand, is 
almost always palpable The involvement of the bladder-wall and 
the extension outside it which is thus ascertained is often much greater 
than the cystoscopic appearance suggests In the female, even very 
small nodular growths on the posterior wall can be felt on vaginal and 
bimanual examination 

There are several forms of treatment, and these depend largely on 
the extent, nature and position of the growth 
Growths invading the bladder from without. — In a few cases 
growths of the bowel mav become adherent to the bladder, and if 

• Tumours of the Urinary Bladder with D'-or'ption of a Sew rndoseoplc Tcchniq-H Bni Jwn Snrf , 
July 1937 mv So 97 143 o 
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resection af the intestine is practicable, this should be combined with 
partial c\ stectomv , removing the affected part of the bladder widely 
The operation is necessarily mtrapentoneal At the conclusion of 
the partial cystectomy the bladder should, if possible, be closed 
entirel\ with two layers of sutures,' after a large-sized catheter has 
been placed in position in the urethra If this cannot be safely under- 
taken, c\ stostomy must be performed 

Growths or me Bladder Judged to be Non malignant 

1 TRANSURETHRAL OPERATION BY DIATHERMY COAGULATION 

Diatherim coagulation through a cysto'-cope is the method of choice 
m the treatment of all benign papillomata whenever it is practicable 
Even when large areas of the bladder wall are involved it often proves 
successful Many sessions may be necessary and the treatment may 
spread over a period of months at intervals of 4 weeks but if the 
surgeon perseveres and the patient is tolerant excellent results can 
be obtained Papillomata of doubtful malignancy can also be treated 
by this method for purposes of diagnosis If the response is good the 
probability is that the growth is benign, but should the effect of 
diathermy be unfavourable and the growth be observed to be 
regenerating rapidly it is probably malignant no harm is done 
thereby, for provided the patient is kept under close observation 
more radical treatment can be carried out whenever the need becomes 
apparent 

Apparatus. — A high powered diathermy machine is required 
In tins countrv these are designed to work on alternating current 
varying from 100 to 240 volts If only direct current is available, a 
rotary converter is required to change the current to alternating 
Three flexes are attached to the diathermy machine One leads to a 
foot -switch A second goes to a lead pad (say G by 8 ins) which is 
wrapped in numerous layers of lint soaked in a strong brine solution 
This is the indifferent electrode and is placed on the patient s abdomen, 
or beneath the buttocks, the latter being the ideal site if the lithotomy 
position is selected If the patient s weight is resting on the pad, a 
jmxx: vA \l-ry -Ayc/cA'A be. yAwsA btVNWW ♦Avi A,y?. wsvi kbt 

point of attachment of the flex to the pad The largest possible area 
of this indifferent electrode should be in close contact w ith the skin 
Tins is particularly important when a considerable strength of current 
is being employed The pad should not be placed on the chest, as m 
tlnn patients it may only make contact with the skin over the ribs nor 
upon the thigh, as m this case only' the uppermost edge will be active 
The third flex, which should be sterilized by boiling, is for attachment 
to the active electrode which is to pa-'S through the cvstoscopc The 
active end of this electrode may be blunt, pointed, or in the form of 
a ball , the last-mentioned can only be introduced through the more 
modern types of cy stoscope At least tw'o electrodes should be 
available 
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The cystoscope should be an operating one for choice, otherwise 
of the single cathetermng t}pe, and it should be fitted with two taps, 
<o that the bladder cavitj can be flushed throughout treatment A 
tube from a reservoir on a stand leads to one tap, and from the other 
an out-flow tube drains into a bucket on the floor The reservoir 
should be filled with sterile water, not antiseptic solution, at a 
temperature of 90°-110°F The top of the fluid should not be more 
than 2 ft above the level of the bladder 

The diatherra} machine is cet for the coagulating current, and the 
strength of this is adjusted to a suitable amount, which will be 
proportionate to the size of the point of the electrode It is wise 
alvvavs to start with a low intensity and increase it, if necessary, after 
trial upon the growth If the operator is unfamiliar with a particular 
diathermv machine, a good idea of the intensity of the process can be 
obtained b} testing the apparatus beforehand upon a piece of raw 
meat placed m a bowl of water 

Technique. — In, some cases treatment can be undertaken without 
an anaesthetic or with on!} desensitization of the urethra b\ local 
anaesthesia Papillomata are insensitive to the current, except those 
of the ven sessile velvet} tvpe, though pain will alivavs be felt if a 
high intensity current is used or if the surrounding mucosa is cauter- 
ized This method is, therefore, chief!} used for small growths and 
recurrences more especial!} in the female As a rule, it is better 
that the patient should be anaesthetized, a low spinal anaesthetic being 
v erv suitable Much more intensive treatment can then be undertaken 
and a growth of considerable size can often be entirety destro) ed at 
one session 

Before starting treatment a record should be made of the position 
and size of the growth or growths in order to check the results obtained 
This can convenient^ take the form of a diagrammatic chart of the 
bladder interior When the amount of growth to be destro} ed is 
small the bladder should be distended with about 8-10 oz of fluid, 
and there will be no need either to flush or irrigate the bladder If, 
however the treatment is libel} to be prolonged it is better to begin 
b} injecting not more than 6 oz , as this will allow further gradual 
distention b\ flushing, which will greatly help to keep the field clear 
Care must be taken not to over-distend the bladder, but 15 oz or even 
more is ordinanlv tolerated 

When the cvstoscope has been passed, a general quick review of 
the bladder should first be made to compare with the appearances 
observ ed at the previous c\ stoscop} The electrode is then introduced 
until its point is touching the growth or is even pushed into its 
substance for a few millimetres The diatherm} current having been 
switched on, the current in the active terminal is controlled b\ the 
foot piece and coagulation of the growth is commenced If continuous 
irrigation is being used, when it is judged that the bladder is becoming 
full, the inflow tap is closed and the outflow tap opened While the 
fluid is running out it is usuallv necessar} to stop the coagulation -Vs 
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soon as the bladder is empty , the tap is closed and the inflow again 
opened It is during refilling that coagulation is most easy , as the 
bubbles which form are earned out of the field of \iew Thus the 
process of filling and emptv mg alternates throughout the treatment 
When dealing with a large growth and using a big electrode the tele- 
scope, and if possible the electrode and its guide, should be removed 
from the sheath, and at intervals the bladder washed out with a 
syringe, thus removing large pieces of detached growth and again 
obtaining a medium clear of blood and debns The whole surface of 
the growth should be sy stematically coagulated , this stage is reached 
when the villi lose their pmk colour and only a grey ish -white surface is 
seen If a satisfactory view can be obtained of any growth m a 
remote or difficult position, such as in the lateral horns of the bladder 
at the internal meatus, or near the vault, this should be dealt with 
first while the medium is clear and the view is good the larger and 
more easily accessible growths being treated afterwards With this 
reservation, that portion of a growth winch is nearest the operator is 
first coagulated, for destruction of this will give a better view of parts 
which have previously been obscured In exceptional cases it is 
possible to apply the electrode direct to the pedicle of the growth and 
to coagulate thas completely, or even to divide it This particular 
method however, should always be adopted with caution as, unless a 
clear view is obtainable, the bladder-wall beyond may be senously 
burned 

It is important to keep the end of the electrode clean, and if much 
tissue has to be treated, it should be frequently changed, a spare one 
being "used while the other is thoroughly cleansed and polished If 
grow ths are multiple, and it is obvious that more than one treatment 
will be required, it is better that each should to some extent be 
coagulated rather than that a prolonged attempt should be made to 
destroy one of them entirely at a single session When the latter is 
possible, however, the growth should be burned right down to its base, 
and a small margin of the surrounding mucosa coagulated At the 
end of the treatment the bladder is again w ashed out If the coagula- 
tion has been extensiv e the patient should be kept in bed for the next 
twenty four hours When one of the larger tyq>es of electrode has 
been used there is a definite nsk of secondary h-emorrhage as sloughs 
separate Such bleeding is uncommon if an electrode yuth a small 
active end is used 

Growths of considerable size, yet not so big that an open operation 
is required, can be dealt with by Kidd s diathermy cy stoscope (Fig 
988) The electrode of this instrument is larger than can be used in any 
other cy stoscopic method, and the amount of destruction produced is 
verj great Tor this reason it must be used yvith particular caution If 
the groyyth treated is near a ureteric onficc the resulting cedema may 
be sufficient to block it entirely for some day s (an effect yvhich can 
also be produced with much smaller electrodes by %ery vigorous 
treatment of a growth at such a site) The sloughs which form when 
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The cystoscope should be an operating one for choice, otherwise 
of the single cathetenzmg type, and it should be fitted with two taps, 
so that ’the bladder cavity can be flushed throughout treatment A 
tube from a reservoir on a stand leads to one tap, and from the other 
an out-flow tube drains into a bucket on the floor The Teservoir 
should be filled with sterile water, not antiseptic solution, at a 
temperature of 90°-110° P The top of the fluid should not be more 
than 2 ft above the level of the bladder 

The diathermy machine is set for the coagulating current, and the 
strength of this is adjusted to a suitable amount, which will be 
proportionate to the size of the point of the electrode ft is wise 
always to start with a low intensity and increase it, if necessary, after 
tnal upon the growth If the operator is unfamiliar with a particular 
diathermy machine, a good idea of the intensity of the process can be 
obtained by testing the apparatus beforehand upon a piece of raw 
meat placed in a bowl of water 

Technique. — In. some cases treatment can be undertaken without 
an anassthetic, or with only desensitization of the urethra by local 
amesthesia Papillomata are insensitive to the current, except those 
of the very sessile velvety type, though pain will always be felt if a 
high intensity current is used, or if the surrounding mucosa is cauter- 
ized This method is, therefore, chiefly used for small growths and 
recurrences, more especially in the female As a rule, it is better 
that the patient should be anaesthetized, a low spinal anesthetic being 
very suitable Much more intensive treatment can then be undertaken 
and a growth of considerable size can often be entirely destroyed at 
one session 

Before starting treatment a record should be made of the position 
and size of the growth or growths m order to check the results obtained 
This can conveniently take the form of a diagrammatic chart of the 
bladder interior When the amount of growth to be destroyed is 
small, the bladder should be distended with about 8-10 oz of fluid, 
and there will be no need either to flush or irrigate the bladder If, 
however the treatment is likely to be prolonged, it is better to begin 
by injecting not more than 6 oz , as this will allow further gradual 
distention by flushing, which will greatly' help to keep the field clear 
Care must be taken not to over-distend the bladder, but 15 oz or even 
more is ordinarily tolerated 

When the cystoscope has been passed, a general quick review of 
the bladder should first be made to compare with the appearances 
observed at the previous cystoscopy The electrode is then introduced 
until its pomt is touching the growth, or is even pushed into Us 
substance for a few millimetres The diathermy current having been 
switched on, the current in the active terminal is controlled by the 
foot-piece and coagulation of the growth is commenced If continuous 
irrigation is being used, when it is judged that the bladder is becoming 
full the inflow tap is closed and the outflow tap opened While the 
fluid is running out it is. usually necessary to stop the coagulation As 
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soon as the bladder is empty, the tap is closed and the inflow again 
opened It is during refilling that coagulation is most easy as the 
bubbles which form arc carried out of the field of view Thu* the 
process of filling and emptying alternates throughout the treatment 
Wien dealing with a large growth and using a big electrode the tele- 
scope, and if possible the electrode and its guide, should be removed 
from the sheath, and at intervals the bladder washed out with a 
syringe, thus removing large pieces of detached growth, and again 
obtaining a medium dear of blood and debris The wjiole surface of 
the growth should be systematically coagulated tins stage is reached 
when the villi lose their pink colour and only a greyish white surface is 
seen If a satisfactory view can be obtained of an\ growth in a 
remote or difficult position such as in the lateral horns of the bladder, 
at the internal meatus, or near the vault this, should be dealt wutli 
first while the medium is clear and the view is good the larger and 
more easily accessible growths being treated afterwards With this 
reservation, that portion of a growth which is nearest the operator is 
first coagulated, for destruction of thts wall give a better view of parts 
which have previously been obscured In exceptional cases it is 
possible to apply the electrode direct to the pedicle of the growth, and 
to coagulate this completely, or even to divide it This particular 
method however, should always be adopted with caution as, unless a 
clear view is obtainable, the bladder-wall beyond may be seriously 
burned 

It is important to keep the end of the electrode dean, and if much 
tissue has to be treated, it should be frequently changed, a spare one 
being lised while the other is thoroughly cleansed and polished If 
grow ths are multiple, and it is obvious that more than one treatment 
will be required, it is better that each should to some extent be 
coagulated rather than that a prolonged attempt should he made to 
destroy one of them entirely at a single session Wien the latter is 
possible, however, the growth should be burned right down to its base, 
and a small margin of the surrounding mucosa coagulated At tile 
end of the treatment the bladder is again washed out If the coagula- 
tion has been extensive the patient should be kept m bed /or the next 
twenty -four hours When one of the larger tvpes of electrode has 
been used there is a definite risk of secondarv hemorrhage as sloughs 
separate Such bleeding is uncommon if an electrode with a small 
active end is used 

Growths of considerable size, yet not so big that an open operation 
is required, can be dealt with by Kidds diathermy cystoscope (Fig 
988) The electrode of this instrument is larger than can be used in any 
other cystoscopic method and the amount of destruction produced is 
vei} g?eat For this reason it must be used with particular caution If 
the growth treated is near a ureteric orifice the resulting cedema may 
be sufficient to block it entirely for some days (an effect which can 
aKo be produced with much smaller electrodes, by verv vigorous 
treatment of a growth at such a site) The sloughs which form when 
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this ikctrock is used -ire hr(,c iml the p-it.mt nn\ true ihtliciilt, ,r 
\oiding them It nro he nccc~.--ir\ to pis, the ttnimh of Huilott 
ccauiator and to remote them b> suction tins should he done ten 
gentl\ Secondara ha.morrhagc is not uncommon and maa le <e\crt 
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Difficulties — 1 The position of the growth — If the grow th is situated 
at the intern'll meatus treatment is not exsa through the usual tape of 
castoscope but can be undertaken without difliculta if a suit able 
casto urethro cope is emploacd through this growths extending 
from the external urinara meatus into the urethra can be destroacd 
efhcientla A growth at the apex of the bladder rmj be ilifTtrult 
to approach but pressure on the abdomen will usualla bring it into 
an accessible position and a\ill also displace the air bubhli if this 
tends to obscure the aiew The bubble can also be got out of the 
waa b\ giamg the patient a slight lateral tilt There is an area 
lmmediatcla anterior to the internal meatus and extending up behind 
the simphisis pubis which in the male is often invisible with the 
ordmara castoscope In the female thi> is absent or the area is 
small In men therefore a growth in this region maa be missed earn 
after it has attained considerable size fortunate!; such growths arc 
uncommon l_nder anxsthcsia if the ocular end of the castoscope i 
full} depressed the extent of this area i> diminished but onla aaath a 
retrograde-a iew telescope is full examination possible Transurethral 
treatment of growths arising here is sometimes impracticable 
2 Hsmonhage —Tins maa be either reactionara or sccondara 
In most cases it is not ‘maere and all that is necessara is to put the 
patient to bed and establish profuse diuresis If howcatr thr 
bleeding is seaere the patient should be an e-sthetized a flushing 
castoscope introduced and the bleeding point sought and cauttwed 
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This should be done before large clots accumulate If clot-retention 
lias occurred it is sometimes possible to empty the bladder by gently 
using a Bigelow's cannula and evacuator, and then to treat the 
bleeding-point through a c\ stoscope In such cases, however, it will 
often be necessary to open the bladder The removal of clots and 
the provision of bladder drainage is usually all that is necessary , but 
if a bleeding point is seen it should be coagulated with diathermy 

Contra-indications. — 1 If the growth appears to fill the cavity 
of the bladder completely, or if its extent is \ erv great, the method 
is rarely practicable 

2 Cystitis — This in se\ere degree renders the case unsuitable for 
transurethral diathermy 

8 The prostate — Enlargement of the prostate, if considerable, 
may interfere with the necessary moiements of the cv stoscope 
further, the instrumentation ma\ precipitate acute retention of unne 

After-care. — When transurethral diathermy coagulation is used in 
the treatment of bladder papillomata it is most essential that the case 
should be carefully followed up If the growth has been apparently 
dcstrov ed, cystoscopy should be repeated in about one month If 
the bladder is then clear, an examination should be made at three 
monthlv intervals for twelve months at six monthly intervals for 
twelve months, and then once a year until at least five years has 
elapsed without recurrence 

2 OPEN DIATHERMV COAGULATION 

This treatment is used for both benign and malignant growths 
Benign growths of small or medium size are usually dealt with by 
cistoscopic diathermv (p 200 j) It too large for tins treatment 
excision may be emploved (p 2011) Open diathermy coagulation is 
reserved for cases m which the growths are too numerous to be dealt 
with by the first method , too sessile and widespread to be dealt with 
by the second , or too large for either It is particularly useful when 
a large growth is so close to the internal meatus that resection is 
impossible The indifferent electrode, covered with hnt soaked in 
bnne, is placed beneath the patient s buttocks, the bladder is exposed 
as for c\ stotomv , and opened, with the special precautions mentioned 
on p 2011, b\ an incision which in the light of information gained by 
previous cvstoscopy, is, if possible, planned to avoid am growth A 
self retaining bladder retractor is inserted and the current is set to 
diathermv of medium strength One of the ball electrodes, as used 
for open diathermv, is attached to the sterile flex leading from the 
machine, and is applied to each growth in turn, the current being then 
switched on *The process must be earned out with caution and 
alwavs with a clear view, as a large amount of destruction results, 
and care must be taken to avoid damage to tht bladdeV-vvall, from 
which a perforation might result The necrotic pieces are removed, 
and the bladder from time to time is- swabbed out, cold lotion being 
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used, as great heat is generated by the diathermy current Each 
growth and the mucosa around it for a distance of a few millimetres 
is thus destroyed An alternative method is to cut away the more 
superficial parts of the growth by means of a diathermy -loop until 
nearl\ level with the bladder wall, the destruction then being continued 
with a ball electrode When a growth situated round a uretenc orifice 
is treated m this manner, temporarv blockage of the duct is very likeh 
If therefore, the opposite ureter is also involved, treatment of one 
side must be postponed 

Mac Alpine has designed a special “ indifferent ” electrode in the 
form of a metal spoon on a bahelite handle {Fig 989) Tins is 



attached to a sterile diathenm lead in place of the one ordinarily 
connected to the pad beneath the patient s buttocks It is suitable 
for dealing with large papillomata, particularly pedunculated ones 
After the bladder has been opened, the spoon is placed beneath the 
growth, and the surface nearest to the operator is then treated with 
the ball electrode, the current passing from this through the tumour 
to the spoon When the surface of the growth has been coagulated 
and the risk of re implantation in the incision thus diminished, a freer 
manipulation is possible, and the relationship to the uretenc orifice 
can be ascertained together with the presence or otherwise of a 
pedicle If a pedicle is present it can be divided with a diathermy 
needle For a sessile growth, coagulation is continued until the base 
is approached, the spoon electrode is then removed and the lead 
connected to the pad electrode 

A papilloma which is obviously malignant may be dealt with, as a 
palliative measure as juat described, although resection is the method 
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of choice If it is. employed a larger area of surrounding mucosa 
should be coagulated than when dealing with a benign grow th In a 
few cases open diatherm\ may become urgently necessary for the 
arrest of hemorrhage Infiltrating grow tlis should not be treated by 
diathermy Not only will no benefit accrue but verv severe sepsis 
will result 

Healing after open diathermy coagulation of a bladder growth is 
not so rapid as after excision Drainage is alw ay s necessary and the 
tube should not be removed until at least three weeks after the 
operation During this time the bladder is irrigated twice or more 
daily 

8 EXCISION OF IvON MALIGNANT TUMOURS 
If the case is considered unsuitable for transurethral diathermy - 
coagulation it may be treated by diathermy applied after the bladder 
has been opened (p 2Q19) or it may be excised The excision of benign 
papillomata has been largely replaced by diathermy methods but it 
remains a method of treatment if no electrical apparatus is available 
and it is sometimes chosen for very large growths The operation will 
therefore be described as earned out under these conditions though I 
shall also indicate how the diathermy current may usefully be 
employed eyen v\hen excision rather than coagulation is selected 
The chief nsh attending excision of a benign papilloma is that cells 
may become implanted in the open tissues of the wound where this 
traaerses the abdominal and bladder walls Should implantation 
occur the growth which develops is an infiltrating carcinoma even 
though the onginal bladder neoplasm was characteristically benign 
Various means are adopted by different operators to minimize this 
risk but by far the most important is to avoid rough handling of the 
grow th since this detaches cells from it Recurrence in the wound is 
verv likely when a papilloma is exposed and excised through a small 
incision for in these conditions removal cannot be performed with 
delicacy and the damaged surface of the growth will inevitably brush 
against the raw tissues of the incision during its removal Swabbing 
of the bladder cavity should be restricted as much as possible 

Technique — The preliminaries are as desen bed on page 1981 
Some surgeons use solutions of silver nitrate varying in strength from 
1 10 000 to 1 500 to distend the bladder or the viscus may be 
washed out and left empty It is essential when opening the bladder 
to avoid cutting into the growth For this reason its position must 
have been carefully determined by preliminary cystoscopy The 
growth is somewhat more likely to be accidentally damaged if an 
empty bladder is opened on the other hand when a distended 
bladder is opened there is a n«k that the escaping fluid may carry 
neoplastic cells with it if any have become detached 
The patient is placed in the Trendelenburg position The incision 
in the abdominal wall should not be less than 4 in in length The 
bladder may be opened with a diathermy needle and the lotion within 
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used, as great heat is generated by the diathermy current Each 
growth and the mucosa around it for a distance of a few millimetres 
is thus destroyed An alternate e method is to cut away the more 
superficial parts of the growth by means of a diathermy loop until 
nearly level with the bladder wall, the destruction then being continued 
with a ball electrode When a growth situated round a ureteric orifice 
is treated in this manner, temporary blockage of the duct is very likely 
If, therefore, the opposite ureter is also involved treatment of one 
side must be postponed 

MacAlpme has designed a special " indifferent ' electrode in the 
form of a metal spoon on a bahelite handle (Fig 989) This is 



attached to a sterile diathermv lead in place of the one ordinarily 
connected to the pad beneath the patient’s buttocks It is suitable 
for dealing with large papillomata, particularly pedunculated ones 
Alter ft te ViuMei has heeu opened. Wit -spoon is pVaoti V/CTieafe Wit 
growth and the surface nearest to the operator is then treated with 
the ball electrode, the current passing from this through the tumour 
to the spoon When the surface of the growth has been coagulated 
and the nsk of re implantation in. the incision thus diminished, a freer 
manipulation is possible, and the relationship to the uretenc orifice 
can he ascertained, together with the presence or otherwise of a 
pedicle If a pedicle is present it can be divided with a diathermy 
needle For a sessile growth, coagulation is continued until the base 
is approached, the spoon electrode is then removed and the lead 
connected to the pad electrode 

A papilloma which is obviously malignant mav be dealt with as a 
p alliat ive measure, as just described although resection is the method 
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of choice Tf it is employed a larger area of surrounding mucosa 
should be coagulated than when dealing with a benign growth In a 
few cases open diathermy maj become urgentlv necessary for the 
arrest of hemorrhage Infiltrating growths should not be treated by 
diathermy Not only wall no benefit accrue but very severe sepsis 
wi/1 result 

Healing after open diathermy coagulation of a bladder growth is 
not so rapid as after excision Drainage is always necessary and the 
tube should not be removed until at least three weeks after the 
operation Dunng this time the bladder is irrigated twice or more 
dailv 

3 EXCISION OF NON MALIGN \NT TUMOURS 

If the case is considered unsuitable for transurethral diathermy - 
coagulation it maj be treated by diathermv applied after the bladder 
has been opened (p 2Q19) or it mav be excised The excision of benign 
papillomata Ins been largely replaced by diathermy methods but it 
remains a method of treatment if no electrical apparatus is available 
and it is sometimes chosen for ven large growths The operation will 
therefore be described as earned out under these conditions though I 
shall also indicate how the diathermj current maj usefullj be 
emploj ed even when excision rather than coagulation is selected 

The chief nsk attending excision of a benign papilloma is that cells 
maj become implanted in the open tissues of the wound where this 
traverses the abdominal and bladder walls Should implantation 
occur the growth which develops is an infiltrating carcinoma even 
though the original bladder neoplasm was charactensticallj benign 
Various means are adopted bj different operators to minimize this 
nsk but bj far the most important is to avoid rough handling of the 
growth since this detaches cells from it Recurrence in the wound is 
verj likely when a papilloma is exposed and excised through a small 
incision for in these conditions removal cannot be performed with 
delicacy and the damaged surface of the growth will mevitablj brush 
against the raw tissues of the incision during its removal Swabbing 
of the bladder cavity should be restneted as much as possible 

Technique — The prehmmanes are as described on page 1081 
Some surgeons use solutions of silver nitrate varjing in strength from 
1 10 000 to 1 500 to distend the bladder or the viscus maj be 
washed out and left emptj It is essential when opening the bladder 
to avoid cutting into the growth For this reason its position must 
have been carefully determined by preliminary cystoscopy The 
growth is somewhat more likely to be accident allv damaged if an 
empty bladder is opened on the other hand when a distended 
bladder is opened there is a risk that the escaping fluid may carry 
neoplastic cells with it if anv have become detached 

the patient is placed in the Trendelenburg position The incision 
in the abdominal wall should not be less than 4mm length The 
bladder may be opened with a diathermy needle and the lotion within 
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withdrawn b-i suction The site of the growth is now more precisch 
ascertained bj inspection before the incision is extended m the required 
direction and to the length necessary to gne full and free exposure 
Tetra cloths are used to surround the margins of the wound including 
those into the bladder The> maj be soaked in slher nitrate solution 
1 1 000 and self retaining retractors are introduced (Fig OS0) B\ 



F>g 990 — Self retaining bladder retractors (a) Jolys, (n) Thomson Walker s -with 
anterior blade 

their aid and bj staj sutures the bladder is lifted veil up towards the 
surface and so maintained throughout the operation From this* stage 
onwards the instruments used for touching the growth should be kept 
separate and either put aside or restenhzed when the excision i> 
completed Diathermy is again of great \alue at thr- stage, e\<n if 
excision and not coagulation is intended and, if it is available before 
proceeding further the whole surface of the growth should be electro- 
coagulated thus greatly minimizing the risk of implantation in the 
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wound With the Mine object siher nitrate solution 1 *>00 or 
absolute alcohol nm be applied to the surface of the grow th 

The relationship of the growth to the ureteric onlicts and to the 
internal meatus is examined If it is pedunculated the stalk is 
picked up with dissecting forceps and raised sufficiently to lift slightly 
the mucosa from which it tal es origin Here it is divided preferably 
with a diathermy needle otherwise with long curved scissors or a 
knife and the growth is remov ed with a minimum of damage Spurt 
mg vessels are picked up with pressure forceps and tied and the 
incision is closed with continuous or interrupted sutures of No 1 plain 
catgut Sessile growths are excised bv cutting through the healthy 
muscosa around them with a knife or long scissors If there is more 
than one growth each is dealt with in a similar manner CVe must 
be taken not to obliterate the ureteral orifice Growths at the internal 
meatus are the most difficult to deal with bv this method since to be 
effective the whole of the mucous membrane from which the growth 
takes origin must be removed 

Great masses of soft papillomata which fill the bladder can onl\ be 
satisfactorily dealt with bv diathermy current If however this is 
not available the papillomata should be held m Duv al & grab forceps 
and rapidly cut awa\ m spite of bleeding the bladder is then packed 
with gauze the packing allowed to remain for a few minutes and then 
quickly removed Any considerable bleeding points will be seen and 
secured by pressure forceps and a stitch Small papillomata which 
still remain will be seen and removed The bladder is now thoroughly 
swabbed with nitrate of silver solution and a large tube is inserted 

When hemostasis has been good and particularly when a peduncu 
latcd papilloma has been excised from a non infected bladder the 
wound may be closed completely In most cases it is desirable to 
drain the bladder and close the wound as described on p 1 995 Tilt 
after care is similar to that of other cases of cy stotomy 

Malignant Tumoups 

1 PtRTIVL C\STECTOV{\ 

The extent and method of the operation wall vary according to the 
position and size of the growth information in regard to which will 
have been obtained by means of cystoscopy and bimanual examination 
The guiding principle should be to remove from the bladder itself what 
may be considered to be an intensely irritating foreign body wherever 
this is possible death from metastases (winch arc most commonly 
found m the pelvic bones and pelvic tissues) being preferable to the 
suffering which results from progressive vesical c iremomatosis The 
operation should not be abandoned because enlarged glands are 
discovered provided the growth can be removed but no attempt 
should be made to include glands in a block dissection even if it is 
obvious that no cure can be obtained a patient will undoubtedly be 
spired much suffering bv the removal of the vesical tumour as quite 
often there is no local recurrence 
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The bladder is first washed out It is usuallj left emptj, although 
it is doubtful if the risk of implantation is increased In leading it 
distended The tabic is placed m the Trendelenburg position, and a 
midlme incision is made extending upwards from the level of the 
S}mph}sis pubis for some five inches The rectal slicath is divided 
in the same line the recti retracted and the peritoneum and bladder 
exposed The shin, subcutaneous and muscle lasers are careful!} 
packed with shin towels, and the operation is continued according 
to the position and size of the growth 
1 Growths situated at the upper part of the bladder. — If the 
growth has been seen on c> stoscop} to lie m the neighbourhood of the 
air-bubble or just behind this, there is always a possibility that it 
maj have spread to the peritoneum, unless it is known to be small 
The mobility of such growths and their relation to the abdominal wall 
can often be accuratel} estimated b\ pressure upon the latter during 
the cjstoscopic examination, and this often helps to bring them into 
better view If there is a doubt, and whenever the growth can be 
palpated bimanual!}, the following is the technique recommended 
The peritoneum is opened down to its reflection from the bladder, 
and the peritoneal surface is carefully examined. Occasional!! 
omentum is adherent and can be resected and rareh the small 
intestine is also involved Such growths are sometimes inoperable, 
but ever} endeavour should be made to excise them if possible, 
removing if necessary a large part of the bladder and the peritoneal 
covering where it is affected For this purpose the abdominal and pel- 
vic organs are first carefully packed off An incision is then made 
around the peritoneal aspect of the growth at a distance of about 1 inch 
Outside this the peritoneum is widely stripped from the bladder until 
it is sufficient^ mobilized to permit closure When this has been 
cpmpleted the incision around the growth is continued through the 
bladder wall, and the growth together with 1 inch of surrounding 
healthy tissue, is removed The bladder-wall should be caught bj 
sutures or long tissue forceps , otherwise it retracts too much An} 
fluid which may have been m the bladder is aspirated through a sucker 
A self retaining retractor (Fig 990) is now inserted into the bladder, 
the incision being enlarged if necessar} The bladder cant} is 
examined and, if found free of other growtlis, the bladder is closed 
round a suitable drainage tube b} interrupted sutures of No 1 
plain catgut If haemorrhage has been well controlled, one of the 
self-retaining v angties of tube, size 36 Charmrc (22 English) is used 
The peritoneum is closed with a continuous suture The abdominal 
wall is closed as described on p 1986, a piece of corrugated rubber or a 
small dramage-tube being inserted into the prevesical space 

If the growth has not extended be}ond the bladder-wall, the 
peritoneum is separated b} blunt-pointed scissors, and closed when 
the vascus is sufficiently cleared If the peritoneum is not formallv but 
accidental!} opened during stripping, it should be closed b> suture or 
ligature, but before this is done the opportumt} should be taken 
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The bladder is first washed out It is usually left emptj although 
it i» doubtful if the risk of implantation is increased b\ leaving it 
distended The table is placed in the Trendelenburg position and a 
midlme incision is made extending upwards from the level of the 
symphysis pubis for some five inches The rectal sheath is divided 
in the same line the recti retracted and the peritoneum and bladder 
exposed The skin subcutaneous and muscle lavers are carefullj 
packed with skin towels and the operation is continued according 
to the position and size of the growth 

1 Growths situated at the upper part of the bladder — If the 
growth has been seen on C}stoscop} to lie in the neighbourhood of the 
air bubble or just behind this there is alwajs a possibility that it 
maj have spread to the peritoneum unless it is known to be small 
The mobility of such growths and their relation to the abdominal wall 
can often be accurately estimated by pressure upon the latter during 
the c}stoscopic examination and this often helps to bnng them into 
better view If there is a doubt and whenever the growth can be 
palpated bimanuallj the following is the technique recommended 
The peritoneum is opened down to its reflection from the bladder 
and the peritoneal surface is carefullj examined Occasionally 
omentum is adherent and can be resected and rarelj the small 
intestine is also involved Such growths are sometimes inoperable 
but everj endeavour should be made to excise them if possible 
removing if necessary a large part of the bladder and the peritoneal 
covering where it is affected For this purpose the abdominal and pel 
vie organs are first carefully packed off An incision fc. then made 
around the peritoneal aspect of the growth at a distance of about 1 inch 
Outside this the peritoneum is widely stripped from the bladder until 
it is sufficiently mobilized to permit closure When this has been 
completed the incision around the growth is continued through the 
bladder wall and the growth together with 1 inch of surrounding 
health} tissue is removed The bladder wall should be caught by 
sutures or long tissue forceps otherwise it retracts too much Anv 
fluid which may have been m the bladder is aspirated through a sucker 
A self retaining retractor (Fig 990) is now inserted into the bladder 
the incision being enlarged if necessar) The bladder cavitj is 
examined and if found free of other growths the bladder is closed 
round a suitable drainage tube bj interrupted sutures of No 1 
plain catgut If hemorrhage has been well controlled one of the 
self retaining varieties of tube size 36 Chamere (22 English) is used 
The peritoneum is closed with a continuous suture The abdominal 
wall is closed as described on p 1986 a piece of corrugated rubber or a 
small drainage tube being inserted into the prevesical space 

If the growth has not extended be} ond the bladder wall the 
pentoneum is separated b} blunt pointed scissors and closed when 
the viscus is sufficient!} cleared If the peritoneum is not formall} but 
accidental!} opened during stripping it should be closed b} suture or 
ligature but before this is done the opportumt} should be taken to 
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palpate for enlarged glands, jn the region of the internal iliac vessels 
The bladder is now opened Although this is most easily done in the 
midline anteriorly , the incision should be made so as to avoid cutting 
into the growth and m a part which provides easiest access to it The 
edges of the opening arc held up by stav -sutures, and the growth is 
inspected from within, a self retaining bladder retractor often facilitat- 
ing this The incision is then extended through the bladder wall to 
surround the growth at a distance of 1 inch from its margin, and the 
tumour is thus removed The interior of the bladder should be carefully 
examined to exclude other growths The bladder and the abdominal 
wall are closed with drainage as described on page 1985 
2 Growths affecting the middle zone of the bladder.— The growth 
may be on the posterior, lateral or anterior wall The latter position, 
though rare, is of great importance for, in the male particular!} , this 
part of the bladder and that immediately in front of the internal 
meatus cannot always be seen through the ordinary cvstoscope, while 
if the growth is a little higher up, the usual bladder incision will be 
likely to cut into it A growth originating m this wall of the bladder 
if infiltrating characteristically spreads widely in the prevesical space 
soon becoming adherent to the anterior abdominal wall and therefore 
requires very wide resection Its position, cystoscopic appearance 
particularly through a retrograde telescope, and fixity, on bimanual 
examination, will make this apparent Further information will be 
gained during the operation Every endeavour should be made to 
effect resection as the results obtained are not unfavourable If, 
however, the recti muscles themselves are involved this is impractic 
able When the growth is situated on the posterior wall and of 
considerable size the surgeon must open the peritoneum to learn if it 
is involved If so, the affected portion must be resected, and the 
peritoneal cavity closed as previously described If such extension is 
ruled out or if the growth is on the lateral wall, the pentoneum is 
stripped from the bladder sufficiently to give a good exposure of the 
involved part of the viscus As this dissection is carried down into 
the pelvis any extension of the growth becomes apparent and 
occasionally enlarged glands are discovered 
The. bladder , having been thus mobilized is opened and self retaining 
retractors are introduced The growth is encircled by an incision at a 
distance of an inch from its margin When carry ing this through the 
thickness of the bladder wall the surgeon should remember that the 
extent of an infiltrating growth is greater in the muscje coats than 
might be expected from the appearance on the mucosal aspect The 
cutting can be done with a diathermy needle curved scissors, or knife 
As the excision proceeds large vessels are divided these are picked up 
with long pressure forceps and ligatured at once, or secured by sutures 
Since the presence of many forceps obscures the view, stay sutures are 
inserted at intervals Wien the resection is completed, the bladder 
and the abdominal wall are dealt with as already described a drainage- 
tube being left in the prevesical space 
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8 Growths affecting the base of the bladder — These are the 
most difficult with which to deal Partial cystectomy cannot be 
undertaken if the growth involves both ureters or the internal urinary 
meatus A few small malignant papillomata in the latter position do 
not however preclude it as they can be separately destroyed by 
diathermy coagulation Although the line of excision can be earned 
nght down to the internal meatus it cannot go farther in this direction 
and the surgeon should determine by cy stoscopy that there is sufficient 
healthy mucosa at the lower edge of the growth to make the operation 
practicable There need be no hesitation m excising a portion of the 
prostate together with an overly mg growth 

The affected side of the bladder is first widely exposed from without 
and then opened When this has been done a self retaining retractor 
is inserted if this is not one of the illuminated patterns (Tigs 1007 
and 1008 p 2062) a good overhead light or a head lamp is essential 
If the growth is situated close to but does not obscure one of the 
ureters a thick catheter or bougie should be passed along the ureter 
and left in position during the operation In many ca^es however 
the duct is involved and its opening obscured so that this is impossible 
An incision is made encircling the growth at a distance of one inch 
from it but often such a margin will not be available on the side 
nearest to the internal meatus It is well to begin the excision here 
for if this part is left to the last the blood running down will greatly 
obscure the view If the growth is large it is sometimes desirable to 
split the side of the bladder down towards the grow th and then encircle 
it In either case the incision is earned through all the coats of the 
bladder Bleeding is often profuse and the vessels are clipped with 
long pressure forceps and tied or secured by transfixing suture 
Occasional stay sutures are useful to lift the bladder towards the surface 
The growth is gradually completely surrounded and detached from the 
bladder Often the bladder has by now contracted to a surprising 
degree but this will not interfere with its future capacity as it is 
capable of subsequent distension The site of excision is repaired 
with interrupted sutures and where convenient the knots should 
be tied on the outer aspect of the bladder wall If a uretenc catheter 
has been placed in position it is now withdrawn and the original 
incision in the bladder closed round a tube as already described A 
drainage tube | in in diameter is placed outside the bladder down 
to the bottom of the pelvis being brought out alongside the suprapubic 
bladder drainage tube 

Reimplantation of a ureter — When a ureter or ureteric onfice is 
involved in an infiltrating neoplasm the former is almost always 
dilated This fact which can often be ascertained before operation 
by excretion urography is helpful to the operator for m many cases 
it is not until the growth has been entirely detached from the rest of 
the bladder that the ureter is discovered although then it can almost 
mv anablv be recognized if dissection is deliberate and a good exposure 
is obtained When found it is cut across about half an inch from the 
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growth, and the upper end i-> at once transfixed, to ensure that it is 
not lost, with a suture of fine catgut pissed from within its lumen 
outwards This is not tied, but caught m a pair of small pressure 
forceps, and temporarily held aside 

The growth having been removed, the wound in the bladder is 
sutured, beginning at that part which is nearest to the internal meatus 
It will facilitate matters if, as sutures are inserted and tied, they are 
cut in senes, the last inserted being clipped with pressure forceps and 
used to lift up the bladder towards the surface When the lower part 
of the bladder-wound has been repaired to an extent sufficient to 
enable the ureter to be brought towards its new position without 
undue tension, it should be re-implanted as follows Two stitches are 
necessary , unless it is much dilated in which case three max be used , 
the catgut already holding the ureter can be rethreaded and used as 
one suture The stitches need only attach the duct to the bladder 
mucosa unless there is considerable tension, in which case they must 
include some of the musculature * The next suture which is used to 
repair the bladder wall should be not less than half an inch from the site 
of implantation, m order to avoid compression of the ureter In the rare 
instances in which the cut end of the ureter is lost, all that can be done 
is to place a drainage tube through the wail to the interior of the 
bladder In some such cases the kidnev has bv this means been 
preserved, but it is probable that if this accident happens the kidnev 
above will become infected and dilated and ultimately nephrectomy 
will be necessary The remaining steps of the operation are as 
already described 

After-treatment. — If a considerable amount of blood has been 
lost, blood-transfusion is of great value In other respects the after 
treatment is that of other bladder operations The vesical tube is 
irrigated once or twice daily and usually removed after 10-14 da\s 
The drainage tube which has been placed outside the bladder is left in 
position for 48 hours, and is then withdrawn sufficiently to cut off 
about an inch Subsequently it is shortened daily , until at the end 
of a week or ten days the remainder is removed The follow up of 
these cases is important, and cystoscopv should be earned out within 
three months, and again at three- or six monthlv intervals for some 
years 

Neoplastic recurrences in the cystotomy scar. — A growth, which is 
definitely malignant, may develop m the bladder incision or between 
this and the abdominal wall, following an operation for a papilloma 
even when apparently benign If so, it takes the form of an infiltrat- 
ing growth, the mucosal surface of which can be seen on cystoscopv 
and the mass felt on abdominal or bimanual examination When not 
too large, such a tumour should be excised The abdominal wall is 
opened above it and the whole of the bladder wall involved, together 
with the peritoneum if necessary , is freed from the posterior aspect 
of the symphysis pubis and excised Bladder drainage is provided. 

•See atop 19«5 
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If the mass is too large for such operative treatment radon seeds mu 
be embedded through the abdominal wall or some other form of 
irradiation ma\ be tried 

2 RADIUM TREATMENT OF BLADDER GROWTHS 

This maj be applied endo^copicallv or after c\ stotomv 

Cystoscopic implantation of radon seeds — This method is vcrv 
useful m the treatment of malignant papillomata which are judged 
unsuitable for resection on account of their position Even when both 
ureters are surrounded growths can be safely treated one at a time 
for though a temporary blockage of the duct may result there will 
probably be no permanent contracture Sessile and widespread 
papillomata are well treated b\ this means as are also growths which 
are just too lafge for cy stoscopic diatherrm Implantation of seeds can 
be used in aged or feeble patients whose condition makes them unsuited 
for open methods of treatment but who ha\e growths too large for 
transurethral diathemu It may be employed where hemorrhage is 
considerable though not sev ere enough to require cy stotomv for an 
experienced c\stoscopist will usuallv be able to obtain a sufficient Mew 
of the growth for the rapid implantation of seeds If this can be 
effected haemorrhage will in most cases be arrested within twenty 
four hours and a further opportunitv will be obtained for deciding 
on the best form of treatment The c\ stoscopic method has the 
advantage that the bladder is not opened and if treatment is in 
complete as indeed is often the case it can be repeated without 
causing the patient undue discomfort This method is not suitable 
for growths situated low down on the anterior bladder wall as this 
region is almost alwavs inaccessible Growths at the apex of the 
bladder are also difficult to reach but can sometimes be brought 
into position b\ manual pressure on the hypogastnum Growths 
at the internal meatus are usually unsuitable and if seeds have to 
be implanted here this must be done through a panendoscope Tor 
infiltrating growths the method is of less value though sometimes 
the immediate effect is extremely good causing the vesical surface 
of the growth to disappear Seeds may also be used to effect a 
temporary arrest of hemorrhage 



Fig 991 — Ogier Ward s radon seed implanter 


Technique — The radon seeds used hav e a filtration case of platinum 
or gold the thickness being 0 8 mm and one end of this case is slightly 
pointed The length is 0 6 mm and the content vanes from 1 to 
2 5 millicunes 1 7 me being usuallv employ ed The seed is placed 
in a suitable introducer Mv own pattern is illustrated in Tig 991, 
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which shows the hollow end and the piston The point is dipped 
into sterile vaseline' before the seed is inserted, thus preventing it 
from droppmg out A flushing cy stoscope is essential, and for growths 
of the tngonc a panendoscope is particularly suitable The patient 
is given either a low spinal or a general an-esthetic, and is placed m the 
lithotomy position 

If the base of the tumour is visible the seed* are implanted into this 
part first The fntroducer is passed through the c\ stoscope and by 
means of the Albarran lever is brought into position and the end is 
thrust into the mucosa sufficiently to bury the whole point The seed 
is discharged by compression of the handle, which moves forward the 
piston in the hollow needle The introducer is then withdrawn and 
handed to an assistant to be reloaded It is convenient to work with 
two introducers Bleeding is inevitable, and may seriously interfere 
with implantation which to be effective must be accurate but 
usually' it is possible by f flushing to maintain a sufficiently clear 
medium round the grow th The introducer show n in Fig 991 is itself a 
diathermy electrode which can be attached to a lead By this means 
the tissues immediately around each stab of the needle can be coagulated 
before the seed is placed m position, thus considerably lessening 
haemorrhage It can also be used to coagulate a bleeding point 

If there is cedema or if there are secondary nodules of growth m the 
region of the base of the tumour, seeds should be planted in this area 
When the papilloma is sessile or when the base cannot be seen seeds 
are implanted directly into it , it is in this tv pe of case that hemorrhage 
is most severe At any one treatment only the surface of the tumour 
nearest to the operator can be treated As many as twenty seeds may 
be used at one session , more commonly ten is sufficient but a reserve 
is desirable as some are likely to be so imperfectly implanted that they 
drop out , if this occurs they can often be seen ly mg upon the bladder 
base At the end of the operation the bladder is not washed out, nor 
is a catheter placed in position The patient should be kept in bed for 
four or five days, and can then be discharged from the institution with 
instructions to return for cystoscopv in a month s time Any small 
tumour which has been treated will then be found to be entirely 
necrotic* though not necessarily separated from the blidder-wall, a 
process which may not be effected for some months During this time 
the necrotic tissue not infrequently becomes coated with a phosphatic 
cap which can sometimes be detached by bru«hmg with a diathermy 
electrode , it is quite soft, breaks off readily , and is easily passed I 
know of onlv twp cases in which calculus formation has resulted, and 
one of these occurred m a patient who, before the introduction of radon 
seeds, had already formed several vesical calculi Litliotomv was 
necessary in this instance , in the other the minute calculus was 
removed through a cy stoscope In both cases a radon seed was found 
in the centre, forming a nucleus This complication, however, is quite 
rare and should not be considered as a contra indication The majority 
of the seeds, including those imperfectly placed in the first instance. 
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are passed in the unne , occasional!} one or two can be seen months 
or }ears afterwards l}ing harmlessl} beneath the mucosa Radium 
burns sometimes occur, but the} are never severe, and although an 
ulcer may be seen on C} stoscopy , it rarely causes the patient anj 
inconvenience, and any cystitis which accompanies it is usuall} mild 
and not of long duration 

Larger tumours treated b> this means will be found to have been in 
part destrO}ed, exposing portions which were hitherto hidden from 
view It will not usually be desirable at the first subsequent cjsto 
scop} , one month after treatment, to do an} thing further, for the full 
effects of the irradiation will not } et be apparent C\ stoscop} should 
be repeated at monthl} intervals until it is obvious how much of the 
growth is still unaffected A further senes of radon seeds maj then 
be implanted 

Cystotomy and implantation of radium. — Radium can be used 
in this manner for growths which cannot be treated by any other 
means particularly infiltrating ones * Either radium needles or 
radon seeds can be employed If radium needles are used they should 
have a strength of 0 5 mg or 1 mg R A , and be screened with 1 mm 
of platinum The most convenient lengths are 1 cm and 2 cm If 
practicable the bladder should be to some extent mobilized and 
opened, so that both the mucosal and extra vesical aspects of the grow th 
are accessible Needles are implanted at a distance of 1 cm from each 
other, and should be placed not only into both aspects of the growth, 
but also to irradiate the tissues around This having been done, the 
bladder is sutured round a straight drainage tube, the thread* of the 
needles being brought out alongside this and tied together The tube, 
together with the needles is removed at the end of about five davs, 
and a smaller tube is put m its place This form of treatment has 
the grave disadvantage that often the needles do not remain in position 
but, becoming loosened, fall into the bladder cavity Also prolonged 
sepsis commonly results, and very often a serious radium burn of the 
bladder wall which may cause great pain, and often takes manv 
months to heal during which time the evst ostomy must be kept open 

As an alternative radon seeds may' be used These are of the same 
strength as those used for cystoscopic implantation, but are screened 
with 0 5 mm of platinum or gold When radium is used in this form 
there is the advantage that, after an in dwelling catheter lias been put 
in position, the bladder can be closed, unless sepsis or haemorrhage is 
too severe A drain is placed through the lower part of the abdominal 
incision in case of leakage 

Growths originating in the anterior wall of the bladder which have 
extended into the prevesical space and are adherent to the inner aspect 
of the anterior abdominal wall, and which are too extensive for 
excision, can sometimes be effectively treated bv radon seeds, the 
growth being much reduced in size by this means and the vesical 
s\ mptoms alleviated This is done without opening the abdomen 

• Durden Smith Tie Dse of Radaiim w Carcinoma of the Bladder Brit St(d Joutn Sept J93I ii. S3! 
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A long introducer is used and is thrust through the shin downward* 
and forward* immediatelv above the sv mphvsi* pubi* Seed* are 
placed both m the middle line and at either side being arranged 
to irradiate widely the affected region about twentv being used A 
precise estimate of the proximity of those placed nearest to the bladder 
mucosa can be obtained by watching through a cy stoscope the mo\e 
ments of this part when the introducer pushes against it 

8 TOTAL C\ STECTOMV 

Indications — (n) Papillomatous disease of the bladder which is 
too extensive for treatment by an\ other means (6) Malignant 
growths whether papillomatous or infiltrating which cannot be 
treated b\ any of the measures described m the preceding paragraphs 
and which are confined to the cavity of the bladder or have not 
extended so far outside its wall that mobilization and removal are 
impossible and which have not given rise to metastases 

Before total cv stectomy the urine must be div erted from the bladder 
This can best be achieved by transplanting the ureters into the bowel 
(see p 1 Off) In certain cases the\ mav be brought on to the surface 
of the shin but the results are not satisfactory ow mg to the difiicultv 
of collecting the urine 

Preliminary cystoscopy must be earned out under anesthesia and 
must prove beyond doubt that total cystectomy can provide relief 
Some surgeons advi«e that for this purpo e the bladder should be 
opened and the growths inspected before the ureters are transplanted 
Transplantation of the ureters should not be undertaken unless there 
is a reasonable probabihtv of proceeding to the operation of total 
cystectomy for although the diversion of the urine mav give some 
relief the growth within the bladder maintains h-emorrhage sepsis 
and vesical lmtabihtv which is likely to keep the patient in a state of 
continued miserv If total cystectomy is to be undertaken two 
operations are usually required At the first both ureters may be 
implanted into the bowel and at the second the bladder mav be 
exceed or alternatively one ureter is transplanted at the first operation 
and at the subsequent operation the second ureter is transplanted and 
the bladder excised In some instances bilateral transplantation of 
the ureters and total cv stectomv have been performed at one operation 

Preliminary investigations of the kidnevs should include a deter 
mination of function by blood urea estimation and excretion urograms 
the latter m addition to giving an accurate indication of infection 
will reveal the condition of the ureters Dilatation of the ureter is 
almost alwavs present wherever a ureteric orifice is surrounded by 
grow t^i and mav be accompanied b\ hy dronephrosis Such dilatation 
is not a contr i indication to transplantation but if both ureters and 
both kidneys are affected and if there is reason to suspect severe renal 
infection it is unlikely that the patient will survive the operation 
Temporary nephrostomy either unilateral or bilateral preceding the 
transplantation may sometime* make the operation justifiable and if 
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renal fistula are established m this manner the) should not be allowed 
to close until the patient is full) recovered from all operations The 
interval between transplantation ol the ureters and excision of the 
bladder should not be less than three weeks It ran be desirable to 
wait longer but the sooner the operation is undertaken the better 
since the patient s sufferings will persist and sepsis in the bladder 
cavit) ma) require dailv irrigations which are often \ er) painful 

Total cystectomy b) cxtrapentoncal operation — The bladder 
is washed out and left empt) The midline sub umbilical incision 
through which the transplantation of the ureter was performed is 
re opened. If there is a fistula this is excised or if the bladder had 
been opened for preliminary examination this portion of the parietal 
scar is remov ed A transverse incision ma) be cmploved with division 
of sufficient of the recti and their sheaths to giv e adequate access to 
the bladder In either case care is taken not to open the peritoneum 
which is stripped from the sides and upper aspect of the bladder and 
then from its posterior surface down to the rectum This process is 
sometimes made easier b) a moderate degree of vesical distension but 
when completed an) fluid in the bladder adds to the difficulties of the 
operation and it should therefore be removed b) catheter The 
bladder is then lifted forwards to enable the dissection to be continued 
downwards m order to separate the seminal vesicles and the prostate 
from the rectum care being taken not to open the latter As the lateral 
aspects of the bladder are cleared its mam blood vessels arc clamped 
and ligatured and the vasa are divided The bladder is next stripped 
from the s) mpli) sis pubis thus bringing into view in the mate the 
anterior aspect of the prostate This is freed down to the urethra 
which if necessary can be made more obvaous b\ the passage of a 
stiff catheter The canal is closed b) a cholccvstcctomv clamp 
ligatured and then divaded If the prostate is known to be free 
of growth not all of it need be removed and it can therefore be cut 
across together with the prostatic urethra The bladder wath the 
whole or part of the prostate and preferabl) with a clamp on the 
urethra at the apex of the gland is next lifted upwards and backwards 
and having been completely freed b\ dissection from below it is 
removed Drainage is provided by a tube leading from the bottom 
of the pelvic cavity or by a catheter passed through the divided 
urethra 

Total cjstectomv by a transpen toneal operation — Tins method 
must be employed if an\ portion of the peritoneum is involved b\ 
extension of the growth but it ma\ be chosen as easier though occa 
sionallv adhesions resulting from the operation upon the ureters ma^ 
cause difficulty After the peritoneum has been opened an incision 
is made around that portion of it which surrounds the upper and 
posterior parts of the bladder which are then exposed The rectum 
is dissected from the base of the bladder and from the seminal vesicle** 
and prostate The blood vessels and va_a arc divided and the bladder 
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is pulled backwards to expose the urethra at the apex of the prostate 
The remainder of the operation is as described m the preceding 
paragraph When this method is employed the bladder should be 
emptv In a few cases it may be possible to divide the prostate 
above the verumontanum and leave the whole of the genital tract 
mtact There maj be difficult in closing the pent on cum and a wade 
dissection from the lateral wall may be necessary * 

In the female total cjstectomy is difficult if the vagina is involved 
and it is therefore necessary to remove a portion of its wall In such 
cases drainage is best provided b\ a tube leading from the pelvac 
cavity out through the vagina 

Results — -Patients suffenng from inoperable growths of the bladder 
are poor fc subjects for extensive surgery The transplantation of 
ureters into the bowel however carefully performed is much more 
dangerous in the presence of a malignant growth than when undertaken 
for a congenital abnormality such as ectopia v esioe The age of the 
patient the deterioration in health the presence of infection and the 
fact that at least one of the ureters i=> usuallv dilated with damage 
to the kidnev adds greatly to the dangers of this severe operation 
If however the patient recovers and improves in general condition 
the subsequent operation of total c>stectomy is a less severe ordeal 
The following shows some of the results which have been obtained 
k Scheelef in cases collected from literature reports 48 one stage 
operations with a mortalitv of 53 o per cent 17 two stage opera 
tions with a mortality of 29 4 per cent E Beerf 8 cases 

operation mortality 1 death R C Coffevll 13 cases operation 
mortality 1 death B Ward§ 7 cases operation mortality nil 
Hvman* - 19 cases operation mortalitv 21 per cent He recommends 
cutaneous ureterostomj 

Those who survive the complete treatment are greatlv benefited 
thereby 'unce thev are spared an earl} death preceded b> a period of 
intense distress this entirelv justifies the operation though in some 
patients the treatment of the disease is incomplete inasmuch as 
metastases in glands and elsewhere cannot be eradicated In Bernard 
Ward s senes of seven cases one lived for five vears and another for 
three In Hvman s senes some patients survived for 5 to 9 } ears 

OPERATION TOR DIVERTICULUM OF THE BLADDER 
Preliminary examination and treatment — The diagnosis of a 
diverticulum is made b} cystoscopv combined with cjstographv 
On c}stoscopj the number of diverticula and their position should be 
carefull} noted because it is sometimes difficult to locate their onfices 
when the bladder has been opened Both ureters should be identified 
to ascertain the relationship of the ureteric onfices to that of the 

•R CCoH Transplantation of Ih Ure era n o the Large In es o B tLjtnun l rot Dee 1931 u 3S3 
H Wad Vesica Exeludm P oc ft y Sac 3M Oc 1<>37 xmi, 277 
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dix erticuhim and to ensure that neither opens into the sac C\ stoscopv 
also affords an opportunitv of c\p!onng the urethra for stricture and 
of ascertaining if there is an\ enlargement of the prostate Minor 
degrees of change in this gland or the existence of Marion s di ease at 
the vesical neck mat b\ obstructing the out flow of the bladder lead 
to the formation of a diverticulum and operative treatment is 
incomplete unless tins factor is also dealt w ith Posterior lire thro copv 
is necessary in some cases to decide this point 

Cystography is earned out b\ passing a catheter to emptv the 
bladder and then filling it with a solution of 10 per cent sodium 
iodide about half a pint is usuallv sufficient Anterior, posterior 
half lateral and if possible lateral views are then taken these will 
show the shadow of the bladder and of the sac The catheter is then 
withdrawal and the patient passes as much urine as possible * Another 
\ rav is taken and shows the sac still filled and the amount of residual 
urine in the bladder The catheter is pa.sed the bladder emptied and 
a third X rav is taken this shows the v olumc of solution left in the 
sac which cannot be withdrawn even b\ catheterization and this is 
called concealed residual urine (Joly) Lxcrction urograms art 
also useful for thev giv e similar information and demonstrate dilatation 
of one or other ureter which is often present together with anv renal 
change 

A full examination of the unne should be made since vesical 
infection is common Renal mfeetton ma) al o be present but is not 
usually sufficientlv serious to contra indicate operative treatment 
Renal function should be determined When infection is present a 
short course of bladder lavage mav be earned out but in most cases 
the results from this are unsatisfactory as the diverticulum cannot be 
cleansed Preliminarv cystostomv mav occasionally be necc^sarv in 
very septic cases If it is performed tv. 6 small tubes should bt 
introduced through the wound into the depths of the diverticulum and 
stitched to its orifice these aic in addition to the usual evstostomx 
tube \\ ashing of the sac can be earned out through one of these the 
other acting as an out flow Such preliminarv treatment should 
however be avoided if possible as diverticulectomv is made more 
difficult b\ pre existing abdominal mci ion and the adhesions betuien 
the bladder and abdominal wall which mevatably result Cathctir 
drainage of the bladder mav be ncccssarv to restore impaired renal 
function but should be as bncf as possible because in ckan cases it 
mav lead to infection and in septic case** ckan mg bv this mean-. is 
necessanlv incomplete Diuretics and urinan antiseptics should 
be prescribed 

Technique — If a diverticulum is large enough for am operation 
upon it to be necessarv this should alwavs take the form of divert! 
culectomv It is useless to attempt less than this and such a method 
as enlarging the orifice of the sac into the bladder is without btneht 
Diverticula have no power of contracture and when tin patnot 
micturates a portion of the unnt flows out through tin urethn and 
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the remainder flows into the sac Occasional , on account of the 
patients feeble condition, treatment ma\ have to be limited to the 
removal of a stone from the bladder or from the sac, the neck of which 
max have to be incised, but such limited procedures are not followed 
by permanent improvement and further calculus formation is to be 
expected The technique for removal vanes with the size and 
position of the sac 

Excision of small diverticula — The bladder is exposed as for 
cjstotomj (p 1981) through a 5 inch incision in the abdominal wall 
A 8 inch incision is then made in the bladder wall, a self retaining 
retractor is introduced — one of the illuminated patterns being very 
useful — and the onficc of the diverticulum is located The lip of the 
opening is held with dissect mg-forceps and the mucosa incised imme- 
diately outside the margin for the whole of its circumference The 
incision is deepened to include the muscular coat With the aid of 
dissecting- or long pressure forceps the orifice of the sac is lifted up 
into the bladder, while the tissues immediate!} surrounding the neck 
are dissected with long curved scissors Bj this means the outer 
surface of the diverticulum begins to appear through the opening 
and the dissection is continued until the whole of it is drawn into the 
bladder A finger introduced into the diverticulum mav sometimes be 
necessary to facilitate this The dissection should be kept dose to the 
wall of the diverticulum and, if this is done the peritoneum the vas 
and the ureter are unlike!} to be injured If the urine xs aseptic and 
if the space left after the removal of the diverticulum is small and 
haemorrhage therefrom slight the wound in the bladder wall from 
which the sac has been resected may be closed with interrupted 
sutures of No 1 catgut But if these conditions do not obtain it is 
better to leave a narrow piece of corrugated rubber extending from 
the depths out of which the diverticulum has been removed through 
the abdominal incision The bladder and abdominal wounds are 
closed as after c}stotom} around a suitable tube Morp than one 
diverticulum can be dealt with in this fashion The treatment of 
obstruction at the bladder outlet is discussed later 

Excision of large diverticula — The bladder is distended with 8 oz 
of o\>c}anide of mercuiy solution and the patie*nt placed in the 
Trendelenburg position A midlmc abdominal incision is made 
extending upwards from the s}mpli}sis pubis for five inches The 
bladder is cleared b} dissection with the fingers on the side from 
which the diverticulum takes origin, the hand passing down towards 
the bottom of the pelvis and pushing the peritoneum upwards In 
this way the bladder is mobilized and a considerable portion of the sac 
is cleared When as much as possible has been effected in this manner, 
the bladder is opened b} a small incision through the vault and the 
fluid withdrawn by a sucker Tins incision is then prolonged down 
the lateral aspect of the bladder towards the orifice of the diverticulum 
A self retaining retractor, preferably’ illuminated is then introduced tjfc 
locate the opening more accurately A sucker is now introduced 
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the cavitv to empty the contents or the cavity mi} be swabbed dr} 
The incision is prolonged to within J in of the orifice of the sac (The 
presen ation of the ureter which is often cloaely related to the sac is 
discussed later) The incision is carried round the opening do e to its 
margin and the neck of the sac is detached entirety from the bladder 
which falls towards the opposite side of the pelvis A finger is intro- 
duced into the diverticulum or one or more pairs of pressure forceps 
are attached to its margin in order to make the sac tense A dis 
section parti} with scissors and parti} with gauze ia continued until 
the whole sac is freed Adhesions arc often \er) dense in the most 
inaccessible parts name!} m the region of the ischial spine Tilt 
process is facilitated if the dissection is kept close to the lining wall 
Not infrequently the sac is accidentalh opened at some point and 
rarety it may be necessarv to leave a small portion of it behind in the 
bottom of the pelvis but no harm results from this Hemorrhage is 
not usually severe and is controlled b} the use of long pressure forceps 
The incision in the bladder wall is closed with interrupted sutures os 
in any other partial cystectomy care being taken not to compress the 
ureter Drainage of the bladder is provided by a suitable tube eg 
White 8G Cham&re (22 English) and a tube about l in diameter 
brought out alongside this drams the paravesical space from the 
bottom of the pelvis 

Difficulties and dangers 1 Adhesions —All sacs except the smallest 
are adherent to structures outside the bladder particularly if infection 
is present Tor this reason no attempts should be made to invaginatc 
any but the very smallest by tissue forceps or a sucker introduced 
into the cavity as there is a serious risk of pulling on the peritoneum 
Loops of intestine have even been injured in this way Tor very large 
diverticula it may in rare instances be necessary to open the 
peritoneal cavity 

2 Sepsis — Every endeavour should be made to reduce sepsis 
before operation but ev en when this is impossible sev ere bladder sepsis 
is no contra indication to operation and the Yesults arc usuallv very 
satisfactory if adequate bladder drainage is provided after operation 

8 Calculus — This is a frequent complication stones being found 
in the bladder and in the diverticulum They arc removed at the 
div crticulectomy It may be necessary to enlarge the neck of the sac 
to remove a stone within it 

•1 Neoplasms — A papilloma or infiltrating growth may be asao 
ciated with a diverticulum being situated either at its orifice or inside 
the sac A papilloma in the first situation is dealt with by diathermy 
tlirough a cystoacope before operation or is coagulated at the 
divert iculectomy A growth within the sac ia excised with it unless 
its extent renders this impossible 

5 The ureters — The ureter la m close relationship to am diverti 
culum which takes origin from the lower zone of the bladder The 
commonest position for the opening of a diverticulum is slightly 
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posterior to tint of the urctenc orifice From. this the sic descends 
into the depths of the pelvis and as it docs so its neck lungs over the 
ureter as the litter passes towards the back and upper part of the peluc 
cavitv The ureter therefore lies between the neck of the divert! 
culum and the lower part of the bladder wall It is often compressed 
here and dilated above this point When such a relationship is 
anticipated before commencing resection of the sac a 10 French stiff 
ureteric bougie or catheter is passed under direct vision up the duct 
to the renal pelvis and the assistant takes care that tins remains in 
position throughout the operation In mm> instances although the 
relationship is so close the ureter outside the bladder is not seen at 
an) stage but its position can alwa>s be determined b\ feeling for the 
bougie within it and if b) chance it should be divided or injured the 
latter forms a guide to its position and an aid to its repair In some 
cases the ureteric orifice is at the lip of the diverticulum and \er) 
careful dissection is then necessarv Rarelv the ureter opens into the 
diverticulum if so when the sac has been excised the ureter must be 
Te implanted into the bladder wall {see p 2016) 

6 The vas — The vas is rarel) seen if the dissection is kept close to 
the wall of the diverticulum Occasional it mav be adherent and 
sometimes it is necessary to divide it 

Treatment of associated obstruction to the bladder outflow — A 
small proportion of diverticula are congenital The -etiolog) of the 
remainder is undetermined but it is certain that obstruction either 
at the vesical neck or below often plajs an important part m their 
development and the treatment of a diverticulum is incomplete unless 
this factor is also dealt with Conversel) when once a diverticulum 
has formed cure is impossible b) merelv treating the obstruction for 
however complete this mav be a diverticulum remains without power 
to empt) itself owing to the absence of musculature in Us waif 

(n) Stricture — Urethral strictures should be treated b> dilatation 
or urethrotomy before diverticufectomv and subsequent treatment is 
equall) important 

(6) Prostatic obstruction — In man) cases an obviousl) enlarged 
prostate is associated with a diverticulum If the patient s condition 
zs good at the conclusion of the evasion of the sac and no evidence of 
renal insufficiency has been found enucleation can be performed at 
the same operation In man) cases however it is best to leave this 
until the patient is full) recovered from the first operation particular!) 
if it has been necessarv to transplant a ureter or if sepsis is severe 
Pros>tatectom) is then performed as a second operation ffus order 
should never be reversed for if the prostate is first removed a 
succeeding diverticulectom) is more difficult on account ol the scar 
tissue which has formed in the abdominal wall and along the fistula 
and persistent and severe bladder sepsis will almost ccrtainlv be 
present 

Minor degrees of prostatic obstruction can bt ver) successful!) dealt 
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with by transurethral resection, performed about three weeks after 
di\ erticulectomy It will be found that in some cases the suprapubic 
vesical fistula persists until this lias been done, although the degree of 
prostatic obstruction is apparenth \er\ slight * 

Marion’s disease, or stenosis of the vesical neck, which is one of the 
causes of the formation of a diverticulum, can be dealt with by 
operation through the bladder at the conclusion of the div erticulectomy 
if the patient’s condition is satisfactory In many instances, hov.c\cr, 
it will be desirable to postpone treatment, and in such cases this- wall 
usually take the form of perurethra! resection, which should be carrud 
out before any attempt has been made to allow the suprapubic fistula 
to close 

OPERATION FOR MARION’S DISEASE OF THE 
VESICAL NECK 

The diagnosis of Manon s disease, also know n as stenosis or d\ sectasia 
of the vesical neck, is difficult, since it may be due to a \ancty of 
pathological causes, and because the local condition is not easy to 
recognize Marion describes two forms, congenital and acquired 
In the congenital form the complications appear early m infancy 
Micturition is slow and the child lias to strain, often leaving residual 
urine in the bladder Complete retention ma\ occur It is important 
to distinguish between this condition m an infant and obstruction due 
to congenital valves m the posterior urethra The symptoms ma\ 
develop rapidly or gradually, and in some cases it may not be 
untd as late as the fiftieth y ear that the patient presents himself for 
treatment 

In the acquired t\pe the symptoms arc the same, hut do not begin 
until later in life frequently at about the age when prostatic obstruction 
may be expected On investigation it is common to find evidence of 
longstanding chronic urethritis and perhaps stricture , the dilatation of 
this does not however, give free micturition 
Pathology. — The vesical neck may be affected b\ an\ of the following 
changes 1 There ma\ be congenital liy pertrophv of the sphincter 
intemus comparable with congenital hvpertrophy of the pvlorus in 
infants 2 The sphincter intemus becomes permeated by inflam- 
matory tissue which mav eventualli lead to its complete fibrosis 
8 In addition to such fibrosis, glandular proliferation of an adeno- 
matous type mav be present 

Diagnosis. — Marion's disease should be suspected when no other 
cause of obstruction can be found Its existence can be proved by 
1 The passage of a cy sto-wrethroscope which reveals the volume 
of residual unne It also demonstrates that there is no enlargement 
of the prostate, as evidenced bv a lengthening of the urethra above the 
verumontanum and an intravesical projection with a characteristic 

• Swift Jolr Or*«I vt Trtittncot ot Ve»l<--»t DivrrtiruU lnurt 1923 II «** 
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V-shaped notch on its anterior aspect By careful inspection it should 
be possible to recognize the abnormally raised and rolled margin of the 
internal meatus 

2 A cystogram including the prostatic urethra The exposure 
should be made at the moment when the patient is endeavouring to 
micturate It wall be seen that the internal meatus does not dilate to 
the normal extent and only an extremeh fine column of fluid passes 
along it 

8 Cy stotoim and inspection of the internal meatus, which will be 
seen to have an edge which is raised and rolled on all aspects 

4 Palpation of the internal meatus with a finger introduced through 
a cystotomy wound It wall be found indurated and \ery resistent 
to dilatation 


Fjg 992 — Manon s resection of the cervical neck. 

From TraitA d Urolopc p 1043 

Treatment — Marion * recommends in all cases the operation of 
cystotomy and total resection of the vesical neck since this is always 
followed by cure which lesser measures may not establish He 
points out that approach bv the suprapubic route gnes an opportunity 
for dealing with any complications which may be present within the 
bladder, particularly for the excision of a vesical diverticulum a not 
uncommon association of this disease 

After the bladder has been opened the xesical neck is inspected and 
palpated and care is taken to exclude any benign enlargement of the 
prostate A circular incision is made round the col vesicas at a distance 
of about 1 ^ cm from the opening of the urethra and to a depth of 1 cm 
(Tig D92) The col thus mobilized is lifted up with forceps and the 

* Tr> t*i! Irolnsir 3rd lid p JW3 
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dissection is continued with curved scissors to a depth of 2 cm At 
this level the urethra is cut across transversely The canty thus 
produced is packed with fine ribbon gauze and the bladder closed 
around a self retaining drainage tube of the de Pezzer t\ pe The 
gauze is removed after forty eight hours 

Although Manon considers it essential to excise the whole col in 
this manner, H Hams * Ins described an operation for partial excision 
with reconstruction of the vesical neck After the bladder has been 
opened the internal meatus is forcibly dilated by a finger introduced 
through the cystotomy wound while the prostate is supported b\ 
two fingers in the rectum Two traction sutures are inserted, one on 
each side about half-way round the dilated prostatic rim For these 
and all subsequent sutures a boomerang needle and suture carrier are 
desirable Using these to steady the bladder neck the great part 
of the posterior segment is excised by two lateral cuts made with a 
knife and extending deep into the prostatic urethra, the piece of tissue 
thus mobilized being cut away with scissors On either side the lateral 
aspects of the vesical neck are undercut to permit retraction One 
or possibly two deep hemostatic sutures are inserted on each side 
behind the traction sutures and tend to diminish the raw surface 
The bare area is finallv covered in by a retrigomzation suture and a 
catheter is placed in the urethra suspended by salmon gut suture to a 
Tod on the abdominal wall as in Hams s operation Iot prostitectomv 

Perurethral methods are very effective in the treatment of tins 
condition and ma\ take the form of cutting avvav portions of the 
posterior margin of the vesical neck with a Colling s knife or, better, 
by means of a diathermv resectoscope The amount of cutting 
performed must be strictly limited lest the perivesical tissues be laid 
open or the rectum injured 

OPERATIONS FOR FISTULA OF THE BLADDER 

VesiCO V VGJX \L riSTULA 

Vesico vaginal fistula ma\ follow an injury at childbirth, when it is 
often large or an operation on the pelvic organs in which case it is 
usuallv small rarelv bigger than 1 cm in diameter Occasional it 
results from a burn when radium has been u c ed in the treatment of 
carcinoma of the cervix This last condition is unsuitable for anv local 
operation and is best treated bv transplantation of the ureters into 
the colon 

When the fistula is due to either of the first two conditions the vagina 
should be investigated through a sj>eculum and bv digital examination 
The fistula is usually situated at its vault and may be in the middle 
line or more commonlv, in one of the formces It mav be very 
minute a mere pm point or there may be a large aperture through 
which the interior of the bladder is visible Occasional the fistula 
extends into the urethra Often considerable induration surrounds 

• IVnl'nnr Scfimrntal I Vxk Tictiinn of IV nU*!rr V«k with I rtnury Cl m r* " tint Jown Wf Jill' 
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the opening, and tills frequently frustrates attempts to repair it b\ 
an operation through the vagina In the majoritv of cases however, 
operation by the vaginal route suffices for cure ( sec p 1842) The 
combined transvesical and vaginal method described below is reserved 
for cases in which previous vaginal operations have failed to produce a 
cure, or for those patients m whom the fistula is high up on the vault 
of the vagina, or is of unusually large size 
Cystoscopy should always be earned out, and the opening into the 
bladder, even if only a small one, can therebv be located In case of 
larger openings a tight pack must first be placed m the vagina to allow 
distension of the bladder Cystoscopy also distinguishes a vesico 
vaginal from a uretero vaginal fistula occasionally both are present 
The unne is usually infected, and bladder and vaginal lav age is earned 
out for a few days before the operation 
Operative treatment has for its object the removal of scar tissue, 
the separation of the bladder from the v aginal wall and the separate 
suture of each layer The patient is placed m the Trendelenburg 
position and the bladder is opened through a 4 inch suprapubic 
incision Self retaining retractors are introduced and the region of 
the fistula is inspected and palpated An incision is made round this 
clear of all induration m the bladder wall usually at a distance of 
about | in from the fistula The incision is earned through the 
muscular wall of the bladder until the cellular tissue between it and 
the vaginal wall is exposed The bladder wall is then undercut with 
curved Mayo scissors to free it from the vagina to such an extent as to 
enable the fresli edges to be drawn together without tension A 
dissection of £-1 m is usually sufficient, but this depends on the size 
of the fistula and amount of induration present The opening m the 
wall of the bladder is closed by a continuous suture or by interrupted 
sutures of No 1 plain catgut The bladder and abdominal walls are 
closed round a drainage tube of the de Pezzer ty pe of about 28 Chamere 
(17 English) size 

The patient is now placed in the lithotomy position and a weighted 
vaginal retractor is inserted The vaginal orifice* of the fistula 
together with the indurated tissue around it is resected with a knife 
and curved scissors There should be no risk of injuring the bladder- 
wall if this has been suitably mobilized dunng the first part of the 
operation The resulting aperture in the vaginal wall is clo«ed with 
interrupted sutures of No 2 catgut, and a very light packing of gauze 
is left in position The after-treatment is as for other cases of 
cystotomy (p 1984) At the end of ten days the bladder tube is 
removed and the suprapubic fistula closes spontaneously , occasion- 
ally an in-dwelling catheter is required to hasten tins 
Very large fistula;, such as occasionally result from injuries at 
childbirth, may require a more extensive operation For thc«e Swift 
Joly advises the following procedure 
Transperitoneal operation — A catheter is first passed to make 
sure tint the bladder is completely empty A vertical median 
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incision is made from the pubis to the umbilicus The peritoneal 
cawti is opened The patient is placed in a moderate Trendelenburg 
position, and the intestines are packed off The ape\ of the bladder 
is defined The bladder is opened at this point, and the incision 
through the bladder wall is earned backwards from this until the 
vault of the vagina is reached The vagina is not opened Two 
stay sutures are inserted on each side of the bladder incision, to serve 
as retractors By this means a very wade exposure of the fistula is 
obtained, and also it can be brought up almost to the surface 
The fistula will now be seen a short distance below the posterior 
end of the bladder incision The latter is continued down to the 
fistula, and then round it as a racquet, but not through the vaginal 
wall The bladder is separated from the \agma for at least 1 cm on 
either side of this terminal portion of the incision and for a similar 
distance round the fistula The vaginal opening of the fistula is 
dosed by a continuous catgut suture, taking care to bnng as much as 
possible of the raw surfaces of the vaginal wall into apposition This 
is done by passing the needle obliquely through the w all of the vagina 
(Fig 993 (1) ) The next step is to place from one to three mattress- 



sutures transverseh from the angle between the bladder and vagina 
on one side to a corresponding point on the opposite side (Tig 993 (2) ) 
These sutures are put in to avoid leaving an open space between the 
bladder and vagina tills is an important step m the operation, but 
one which ma\ be vers difficult The edges of the bladder incision 
now lie together and have a tendency to become invaginated into the 
bladder Thev are united by a through and through continuous 
suture (Fig 993 (3) ) commencing at the posterior angle and continued 
forwards until the apex of the bladder is reached, where space is left 
for the insertion of a self retaining suprapubic tube of the do Pezzer 
ty pe A continuous Lembert suture is passed through the peritoneum 
over the bladder incision, taking care that no raw area is left where 
the bladder joins the vagina Tills line of sutures is continued up 
to the apex of the bladder, and ends just behind the suprapubic tube 
which lies entire!; outside the pentoncum The abdominal incision 
is closed without drainage 

After treatment — The suprapubic tube is kept in place for a fort 
night, in order to give the bladder time to heal Care must be taken 
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that it does not become blocked or kinked The bladder should be 
gently washed out ever} day. At the end of the fortnight the tube is 
removed, and a self retaining catheter is inserted through the urethra 
and left in position till the suprapubic sinus has closed In this way 
the abdominal wound is kept dry during the whole of the com alescenee 
The success of the operation depends on the accurate suturing 
of the bladder-wall The vaginal suture is not so important, but is 
necessary to eliminate any weak spot which may subsequently give 
way, and to provide support for the base of the bladder The mattress- 
sutures are inserted to prevent formation of a cavitv between the 
bladder and vagina 

Tins operation is most suitable for cases of vesico vaginal fistula 
following hysterectomy It can be performed when the fistula follow's 
childbirth, provided the fistula does not involve the internal meatus, 
but is then much more difficult, as the dissection of the bladder from 
the vagina is much more extensive, and has to be earned out at a 
greater depth In these cases the uterus tends to get in the way A 
stay -suture should be passed through it, and tied to the abdominal 
retractor This puts the vagina on the stretch and facilitates the 
dissection of the bladder from it 

Legueu * describes a somewhat similar operation He opens both 
the bladder and vagina through a laparotomy incision, separates one 
from the other and closes them separately He then brings down a 
flap of peritoneum between the two organs He makes no provision 
for bladder drainage after the operation, which seems essential 
When a vesico-v aginal fistula is so extensive that the bladder 
sphincters are involved, treatment may take the form either of 
transplantation of the ureters into the colon or, if it is possible to 
effect a complete repair of the fistula, Marion's operation for recon- 
struction of the urethra in the female {see p 2AY3£i) 

Entero-vesical Fistula: 

Fistuls between the bladder and small intestine are rare, and are 
usually the result of gunshot wounds, swallowed foreign bodies, or 
Vff&twl fever lu treating ftm a terrqywra’iy evst .retemy sWaW h/t 
performed and followed by laparotomy , with the object of separating 
the intestine from the bladder and repairing both structures 

Vesico-colic fistula. — Such a fistula is typically situated on the left 
side of the fundus of the bladder, and is usually due to diverticulitis 
In 136 cases analysed by Lockhart Mummerv , 12 had perforation into 
the bladder and developed vesico colic fistula | Occasionally it results 
from a malignant growth of the bowel Cancer of the bladder rarely 
gives rise to fistuke, as death supervenes before this complication 
develops In 328 cases of vesico-mtestinal fistula collected by r HiggensJ 
diverticulitis was the cause m 92, and cancer of the bowel in 49 The 

■ Trail* de Chtrurjie d Iroloeie 2ii<iFdn,ii 1623 
1 Lite Results in Diverticulitis LantH 1938 Ii, 1401 
I Journ Urot 1930 xsuvt, 694 
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remaining cases were due to trauma other inflammatory conditions, 
tumours of other organs and congenital anomalies 

The first step in treatment is the establishment of a co!ostom\ 
proximal to the vesico-colic fistula The pel vac colon should be used 
for this purpose, if not affected b\ diverticulitis If, however, an 
inguinal colostomy is not practicable, the transverse colon must be 
employed In rare instances this portion of the bowel mav itself 
be the site of fistulous communication with the bladder and if so, a 
ca?c ostomy is necessarv An exploratorv laparotomy at this stage 
should be avoided on account of the massive induration in the pelvis, 
unless it is necessary to determine which portion of the bowel is 
suited for purposes of colostomy 

Within two or three weeks after this operation the bladder s\ mptoms 
usually disappear, owing to healing of the vesical orifice of the fistula, 
and are unlikely to recur in cases of diverticulitis if the lower bowel has 
been completelv excluded Cystostomy also may be required when 
the fistula is due to malignant disease because, although colostomy will 
considerably rebeve the symptoms, the ulceration m the bladder will 
not heal Resection of the affected bowel and fistula should only be 
undertaken for recurrence of symptoms, and in diverticulitis eighteen 
months should elapse between colostomy and such operations * 

Recto-vesical fistula used to be common after the operation of 
lateral hthotomv It mav result from wounds, and occasionally when 
the prostate has been improperly treated by perurethral resection, or 
as a result of radium bums If due to radium, permanent colostomv 
will be necessary In the other conditions the bladder should be 
drained bv an indwelling catheter with the patient Ivmg prone If 
this fails the fistulas may heal after cystostomy If further operation 
is required it is best undertaken through the perineum the bladder 
being separated from the rectum as m penneal prostatectomy This 
may be very difficult on account of adhesions Each organ is then 
stitched separateh 

A transvesical approach has also been employed, the procedure being 
similar to that used in the operative treatment of vesico-vaginal 
fistula 

The fistula may also be approached through the rectum, though this 
is the least satisfactory route After the sphincter has been cut, the 
onfice of the fistula is exposed By dissection around it the bowel is 
detached from the bladder, and the openings m both structures arc 
closed 


OPERATIONS TOR INCONTINENCE Or URINE 
Incontinence of urine may be due to (1) congenital abnormalities 
such as ectopia ( see p 1991), epispadias which m the female mav 
casilv be overlooked or an accessory ureter opening into the vagina 
(2) impairment of sphincter control , (3) destruction of the urethra in 

* Mich C A K at 1 Lett If Cnoary Complic-tUira of D va*r* of !h Cart lotwt k Jol it f> tcuttka 
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the female , (4) \ esico-vaginal fistula (p 2030) , (5) uretero vaginal 
fistula , (G) severe degrees of contracture of the bladder , and (7) 
overflow from a distended bladder 

Impairment of sphincter control must be discussed separately /or 
the male and female 

Incontinence of urine due to sphincter impairment in the male. 
— The urine is normal!} held by both the internal and the external 
\esical sphincters Either is adequate to control micturition In 
Wheelhouse’s operation the external sphincter may have to be divided, 
but the patient has control of micturition unless the function of the 
internal sphincter is also impaired as a result of prostatic abscess or a 
previous prostatectomy The latter operation should, therefore, be 
a\oided in a patient who has undergone external ure thro tom} and 
u cc icrsa It is, however, uncommon for prostatic enlargement to 
develop when there is a se\ere degree of urethral stricture of long 
standing 

It was at one time considered that, after Young's method of perineal 
prostatectom} , the urine was controlled by the internal sphincter 
This is incorrect, for control depends upon the efficiency of the external 
sphincter after this operation, just as after suprapubic prostatectom} 
Y'oung has described an operation for incontinence of urine following 
penned prostatectom* , but the condition should not occur if the 
technique described on p 2074 is emplo\ed 

Young’s operation for sphincter repair after perineal prostatectomy. — 
— The bladder is opened through a suprapubic incision and the 
trigone fully exposed The trigonal mucosa is incised and removed, 
denuding the internal sphincter, which is brought tightl} together 
from side to side b\ chromic catgut sutures The bladder-wound is 
closed, a tube draining its upper angle The patient is now put in the 
hthotom} position and a rubber catheter is introduced through the 
nrethra An oval perineal incision is made, including the scar tissue 
down to the triangular ligament, and the urethra is identified, aided 
by the rubber catheter m situ If the posterior urethra is dilated, a 
portion of its wall is excised and the two edges are sutured with 
chromic catgut The muscle tissue of the external sphincter is sought 
on each side and approximated over the urethra, a second or possibly 
a third line of sutures being required for that purpose A soft catheter 
is retained in the urethra for 8-10 da}s 

Hie function of the external sphincter is sometimes interfered with 
after suprapubic prostatectomy Before deciding on treatment the 
urethra should be explored with a posterior urethroscope and bougies 
If any contracture is present this should be treated by dilatation for 
the consequent absorption of scar-tissue wall usuall} allow the external 
sphincter to resume its full control 

Exercises and massage to improve the tone of the buttock muscles 
and of the adductors of the thighs are useful where the external 
sphincter, though not damaged in structure, requires re-education 
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In the rare instances m which such measures ful Wing s operation 
ma\ be emplo\ed to avoid wearing a urinal Another alternative is 
permanent supra pubic drainage after the bladder outlet ha* been 
exposed through a c\$tOstom\ incision and clo ed In sutures Tran* 
plantation of the ureters into the colon ma\ be the solution (seep JOfi) 
Incontinence of urine due to sphincter impairment in the female — 
— This condition i* most commonh due to childbirth which has led 



F g 994 Mar on s repa r of the ▼» cal neck. A de Peirer catheter 
u n pos t on and sutures of thread hare been Inserted through the 
fibro-muscular tissues 

Iroui T nedl -XT 

to weakness of the pelvic floor and formation of cvstocelt. It nn> al o 
occur without ostocelc being due to weakness of the support** of the 
bladder neck and urethra When the patient coughs a jet of urine 
is seen to escape from the external meatus but the anttnor vaginal 
wall does not descend as much as when a cvstocele is present 
Marion s operation on the female urethra for restoration of function — 
— \ de Pezzer catheter size 22 Trench (12 LngUsh) is passed along the 
urethra into the bladder with the aid of a stUet and i* tl til g nt!v 
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pulled upon to bring its mushroom end into apposition with the 
internal urinary meatus The anterior \aginal wall is then incised 
trans\ erselj immediately behind the opening of the external unnarj 
meatus for about 4 cm The vaginal mucosa is separated bj dissection 
with scissors, and stripped from the urethra and the vesical neck for a 
distance of about 5 cm When this has been done, the exact position 
of the internal meatus and the neck of the bladder is easily recognized 



Fig 995 — First sutures tied A second layer picks up the ischio chloral 
muscles The vaginal wall is then closed with a third layer 
Trod Trail 4 <1 Uroldfir 

by feeling for the head of the de Pezzer catheter through the bladder- 
wall Immediately m front of this a mattress-suture of thread is 
passed, picking up all the muscular lajers of the bladder-wall on each 
side of the middle line, and others are then placed between this and 
the opening of the urethra (Fig 994) Wien these are tied they bring 
together beneath the \esical neck and the urethra the muscular and 
fibrous tissues situated on cither side of it This line of sutures is 
supported by others picking up the ischio clitoris muscles on cither 
side as m an anterior colporrhaphy (Fig 995) When these have been 
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is picked with gauze Bj this means the normal outlet of the bladder 
is perminentU obliterated 

Six. months later a second operation is undertaken to establish an 
artificial urethra A graft 7 cm b) 8 cm is cut from the posterior 
vaginal wall This is formed into a tube with the epidermal surface 
inwards and is sutured with fine catgut it mteT\ah> around a small 
bougie that has been specially cut short so that it is onlj shghtl\ 
longer than the length of the graft A special cuned trocar and 
cannula is thrust upward-*, through the soft tissues in the middle 


Fig loot — The cannula has been withdrawn The jaws of the damp 
are opened to dilate the tunnel and to grip the graft 
Trom Tra i d Urolope 
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tied, the incision m the vaginal wall is sutured transversely The 
de Pezzer catheter is removed on the 1 2th day There ma\ be difficulty 
m micturition for some days This should be treated by catheterization 
until normal micturition is established The results of this operation 
are very satisfactory 

Destruction of (he urethra in the female — ' When incontinence 
of urine is the result of severe damage to the bladder base and takes 



Fir 996 — Marion s reconstruction of the female urethra The 
dotted lines indicate the plane in which the bladder is freed from 
the surrounding tissue 

From Traiti d Urologie 

the form of a vesico vaginal fistula which includes the urethra, 
extensive treatment is necessary The ureters may be transplanted 
into the colon {see p I9G6), or operative procedures described by 
Marion * may be employ ed 

Reconstruction of the urethra m the female — At the first operation 
suprapubic cystostomy is performed, a de Pezzer tube providing 
drainage The patient is then placed in the lithotomy position and 
a dissection is earned out to free the vagina from the bladder and 
urethra (Fig 996) The latter structures are now completely closed 
by two layers of sutures infolding the raw edges upwards into the 
bladder (Fig 997) The free edge of the antenor vaginal wall is 
attached by sutures to the tissues immediately beneath the symphysis 
pubis and completely shuts off the bladder (Fig 998) The vagina 


• Tra'W d Urotogie 3rd Edn ii 1139 










RECONSTRUCTION OF URETHRA 


2041 


is packed with gaure By this means the normal outlet of the bladder 
is permancntlv obliterated 

Si\ months later a second operation is undertaken to establish an 
artificial urethra A graft 7 cm bj d cm is cut from the posterior 
\aginal wall This is formed into a tube with the epidermal surface 
inwards, and is sutured with fine catgut at intervals around a small 
bougie that has been specially cut short so that it is only slightly 
longer than the length of the graft A special cuned trocar and 
cannula is thrust upwards, through the soft tissues m the middle 



Fig 1001 — The cannula has been withdrawn The jaws of the damp 
ate opened to dilate the tunnel and to grip the graft 
I rom Tra td d Urologic 

line, immediately below the clitoris between the pubic bones and the 
anterior \ aginal wall to enter the bladder, where its point is located 
by a finger passed through the suprapubic fistula (big 999) The 
trocar is withdrawn from the cannula and a special curved forceps is 
passed through the suprapubic wound so that the tips enter the 
orifice of the cannula at the floor of the bladder (Tig 1000) The 
latter is then slowly withdrawn, the points of the forceps following it 
through the track beneath the pubic arch to appear in the region 
of the clitoris anteriorly The forceps is opened sufficiently to grasp 
the end of the tubular graft which is ready rolled round the short 
bougie (Fig 1001) The forceps is sloy\l\ yyithdrawn from the bladder 
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and pulls the graft with it along the mfrapubic tract (Fig 1002) 
At the same time the bougie is pushed along the canal so that the graft 
does not sbp off When the end of the graft has been drawn so that it 
lies just within the bladder cavitj , the forceps relaxes its grasp and is 
removed The bougie is left in position as an internal splint and the 
graft is not fixed by sutures The de Pezzer tube is replaced in the 
suprapubic vv ound 

About the 15th daj the short bougie is withdrawn, as bv this time 
the graft has become established as a lining to the artificial urethra. 
It is replaced bj a catheter the de Pezzer tube being removed from 



From Trait* d l rote* <• 

the suprapubic wound which is allowed to close The patient is 
provided with a suitable sound which she is taught to introduce from 
time to time to maintain dilatation of the canal JIanon finds that 
this operation provides the patient with voluntary micturition and 
control 

Incontinence of urine due to severe degrees of contracture of tire 
bladder. — Intense frequency of micturition results from contracted 
bladder, but this maj be so severe that it amounts to incontinence ot 
unne which indeed becomes complete in the advanced stages of the 
disease It usuallv results from cvstitis of long standing most often 
due to the tubercle bacillus but occnsionnlh to other organisms 
Sometimes it occurs apart from bacterial infection Presacral 
neurectomv has occasionallv proved successful Transplantation of 
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the ureter* into the colon may be undertaken, provided the patient 
lias not become a drug addict, as is not infrequently the case 

When incontinence of urine develops m spina bifida no urological 
operative treatment is possible Transplantation of the ureters into 
the colon must not be undertaken without careful consideration, as 
sphincter control of the rectum may be imperfect * 

.Overflow from a distended bladder. — This ma\ be due to obstruction 
arising in an) part of the urethra — for example, in children, to 
pinhole meatus, congenital v alvular obstruction, or congenital stricture , 
or in adults, to stricture The treatment of these conditions is 
described on p 2109 Other causes are prostatic obstruction (p 2050), 
post-pros tatectomj obstruction (p 2099), and diseases of the central 
nenous sjstem Of the last-mentioned the commonest are tabes 
dorsalis, disseminated sclerosis, spina bifida, and injuries to the spinal 
cord 

In tabes dorsalis operation will onh be undertaken if there is scnou» 
impairment of renal function, and this does not usually occur unless 
the amount of residual urine is \er\ large The correct operation is 
permanent cvstostorm Catheterization is to be avoided, if possible, 
on account of the risk of infection Prostatic enlargement mi> be 
associated with tabes dorsalis, and, if prostatectomy is performed, there 
is a risk, which is difficult to assess, that micturition may not be 
re established 

In disseminated sclerosis large amounts of residual urine are also 
tolerated, even when infected, and as any operative procedure unfavour- 
ably affects the general course of the disease, it is to be avoided if 
possible C\stostom), however, mav become necessan 

Injury to the spinal cord sometimes causes an ' automatic bladder ’f 
In many instances, however, permanent cy stostorm will be necessarv 
(p 1988) In spina bifida, transplantation of the ureters into the bowel 
should not be undertaken as the function of the rectal sphincter is 
rarely normal Permanent evstostomy may be required in rare 
instances, because of persistent leakage, or to relieve unpaired renal 
function, but in most cases operation is best avoided 


OPERATION FOR PERSISTENT SUPRAPUBIC FISTULA 
The fistula which results from a suprapubic operation on th,e bladder 
commonly closes spontaneously', provided there is no obstruction at 
the vesical outlet Should closure be delayed, it can usually be 
obtained by ty mg in a catheter (see p 1988), provided this is correctly 
adjusted and allowed to dram continuously If the sintb is of long 
standing, closure may' sometimes be expedited, when drainage has 
thus been provided, by scraping its walls down to the level of the 
vesical mucosa with a sharp edged spoon, or by cauterizing with a 
silver-nitrate stick If such measures fail, before proceeding to 
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secondarj suture of the wound the case should be reviewed to ensure 
that obstruction at the vesical outlet has not escaped notice Verv 
minor degrees of prostatic enlargement will cause a sinus to persist 
The condition is best recognized bj the panendoscope through which 
treatment maj sometimes be undertaken (sec p 2081) Ptrurethral 
resection of the prostate maj be required (see p 2082) Stenosis of the 
col vesicie is another condition which maj be overlooked (s«? p 2028) 
The patient should also be examined for disease of the central nervous 
sj stem w hich mav hav e been misled in the pre operate e inv estigation 

In a small proportion of cases in which none of these conditions exist 
catheter drainage proves unsuccessful and therefore secondarj suture 
becomes necessarv The fistula should be complete!} excised as 
described on p 1982 and the bladder mobilized this wall include 
freeing it from the back of the svmphvsis pubis if it is adherent Tht 
operation is completed in the manner described for immediate suture 
after cvstotomv (see p 1983) 

OPERATION FOR INTRACTABLE VESICAL PAIN 

Presacra! neurectomj ( see p 1814) sometimes gives relief though 
in a high proportion of cases this has been onl\ temporary In the 
majont} of instances no benefit has been achieved A disadvantage 
of this method in the male is that stenlitv though not impotence 
results for the internal sphincter of the bladder becomes paralysed 
and ejaculation does not occur 

Chordotomy — A division of the antero-lateral tracts of the spinal 
cord (p 402) provides certain relief for pain having origin in the 
bladder or the prostate The operation is unlikeh to be advised until 
pam is severe and b\ this time addiction to drugs has frequenth 
become established a habit which the patient is unwilling to forego 
even when the painful sensations have been abolished Tor this 
reason the operation is onlv rarely emplojed. 

Injection of alcohol into the spinal theca — Bv this treatment 
(see p 393) if it is successful earned out the posterior pnman 
divisions of the appropriate n erves ran be rendered functionless and 
the relief of pam is therebi obtained Previouslv established drug 
addiction- is libel} to spoil the results 



* CHAPTER XLIir 

OPERATIONS ON THE PROSTATE 

By R. OGIER WARD 

Anatomical and physiological considerations. — When the prostate 
gland is tiie seat of changes known as benign, simple, or ' adenomatous ’ 
enlargement, the portion so affected is that which lies above the 
common ejaculatory ducts Tins can be enucleated from within a 
false or pathological capsule which is formed from the flattened out 
residue of the gland, and is itself enclosed within the anatomical 
prostatic capsule derived from the fascne which cover the neighbouring 
structures The enlargement may be chief!} subvesical, but commonl} 
there is also an intravesical projection, and this, as it develops stretches 
the internal vesical sphincter and pushes up the bladder mucosa 
around the internal urinary meatus transforming the latter into a cleft, 
opening mto the bladder above and anteriorly In suprapubic 
prostatectomy the finger is commonl} introduced into this cleft to 
rupture the mucous membrane and to find the plane of cleavage 
between the enlargement and the false capsule The tumour is 
shelled out of this, the prostatic urethra being tom across obliquely, 
just above the level of the verumontanum posteriori} , down to the 
membranous urethra anteriorly That part of the gland which lies 
below the common ejaculatory ducts is left in position 

In perineal prostatectomy the dissection exposes the posterior and 
inferior aspects of the gland contained within its fascial covering 
This true capsule and the false capsule within it are incised to open up 
the plane of cleavage between the latter and the tumour, which is then 
enucleated from inside it, the intravesical projection being freed from 
the surrounding internal sphincter and from beneath the trigone 
The common ejaculatory ducts are usually cut across unless separate 
incisions are made for the removal of each lateral lobe, or unless the 
gland is approached from the point where the membranous urethra 
joins it 

The shape of the cavity left after enucleation of the prostate by 
either of these methods depends upon the form of the tumour which 
has been removed The opening into the bladder is usually much 
smaller than the space below, and thougli the internal sphincter is 
forcibly stretched dunng the operation this muscle usuall} contracts 
the opening to a small size within a few minutes, so that the cavity 
becomes roofed over posteriorly by it and b} the muscles and mucosa 
of the tngone The seminal vesicles he immediately below and behind 
this shelf of tissue, and are not detached dunng enucleation unless the 
false capsule is ill-defined in that region, or is accidentally’ tom through 
At the outlet from the bladder into the prostatic fossa the tom edge 
of the mucosa is seen all round its circumference The wall of the 
cavity below maj be quite smooth and glistening white when not 
covered with blood, or there may be attached to it shreds or tags 
2045 
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derived from the false capsule, and flattened or rounded nodules of 
* adenomatous ’ tissue. 

Hemorrhage after the operation comes in part from arteries and 
veins at the vesical neck in the edge of the mucous membrane, and just 
beneath this at the level of the internal sphincter ; in part also from 
arteries in the lateral walls of the cavity, and from Veins of the 
prostatic plexus opening into it. 

The weight of the enucleated prostate varies from 2 drachms to 
several ounces. The weight of 1,550 prostates removed by Freyer * 
varied from £ oz. to 17 oz. (14-482 gm.). Thomson- Walker) removed a 
prostate weighing 24 oz. (680 gm.) from a man aged 76. 

In perurethral prostatectomy portions of the enlargement are cut 
away, usually including the whole ol the intravesical projection and 
parts of the lateral lobes. After prostatectomy the internal sphincter 
does not resume its function, but the compressor urethra or external 
sphincter controls the outflow of urine. The prostatic cavity gradually 
shrinks until it is little larger than the normal prostatic urethra. 
Contraction at the bladder outlet may lead to serious narrowing or 
complete obliteration of the opening. Less often, a stricture may 
form at the junction of the cavity with the membranous urethra. 

Sexual function. — The patient is almost invariably sterile after 
suprapubic prostatectomy, owing to the fact that the internal sphincter 
of the bladder is no longer competent. During the sexual orgasm the 
semen, as it is discharged into the posterior urethra, flows up into the 
bladder and is passed at the next micturition. While patients who 
have undergone suprapubic prostatectomy are sterile, in only a limited 
number of cases are they impotent. 

Anresthesia in prostatic operations. — The average age of the 
patient who requires operation for prostatic obstruction is over CO 
years. A considerable proportion have cardio-vascular disease, such 
as arteriosclerosis with hyperpiesis or myocardial degeneration. 
Many have pulmonary complications with some emphysema and 
bronchitis Some impairment of renal function and sepsis of the 
urinary tract are not infrequently present. The average patient is, 
therefore, not a particularly good risk. 

It is of interest to analyse the forms of anesthesia which may be 
employed. In a series of 200 consecutive prostatectomies performed 
at St. Peter’s Hospital during the period 1936-87, the following 
methods were used : 

No. of Cases 

Open ether. . . . 115 (57.5 per cent.) 

Nitrous oxide and oxygen with 

avertin 36 (16 „ „ ) 

Spinal 83 (1C.5 „ ) 

Nitrous oxide, oxygen and ether . 16 { 8 „ „ ) 

Cyclopropane . . . - 16 { *> »• ** ) 
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All cases received pre operative medication The majority were 
given atropine, and a considerable number scopolamine and morphia, 
or omnopon It is, however, important that premedication should 
not be such as will prolong the unconscious state for a lengthv period, 
since this limits the early institution of diuresis This mi) be of the 
utmost importance either in the treatment of uraemia or the mainten- 
ance of adequate flushing when drainage is provided by a urethral 
catheter Certain of the cyclopropane cases were induced with e\ipan 
and some of the spinal cases were given gas and oxvgen or chloroform 
ether mixture m addition It is worth} of note that there were 
extremely few postoperative complications attributable to anaesthesia, 
and these did not occur with greater frequency after any one method 
When an operation of the Hams type is being performed it is 
important to employ an aniesthetic which does not produce a fall in 
blood pressure Otherwise, a false impression ma\ be formed of the 
adequacy of haemostasis and there max be a considerable degree of 
reactionary haemorrhage In transurethral resection of the prostate, 
on the other hand, a temporary lowering of the blood pressure to some 
slight degree, and consequent diminution of bleeding in the operation 
field increases the ease and quickness of the operation and allows the 
operator to see and coagulate the bleeding-points In this method 
spinal anesthesia is an advantage Except for the above considera 
tions, in the large majority of cases, if the anesthetic is efficiently 
administered, the method employed appears to be of secondary 
importance 


BENIGN PROSTATIC OBSTRUCTIONS 

Indications for the treatment of prostatic obstruction.— The 
presence of residual urine is by far the most important for the reason 
that if the volume is large and constant the kidneys become impaired 
in function and eventually renal failure results When there is 
evidence of this, either from clinical or laboratory examinations, 
treatment must be undertaken In the absence of such renal signs, 
surgical opinion differs on the volume of residual urine which calls for 
treatment Some consider that the patient is best left alone unless 
the amount reaches 10 oz , others advise treatment for much smaller 
quantities In the opinion of most, however, if there is a consistent 
residuum of 5 oz treatment should be undertaken particularly if the 
volume has shown an increase over a period of months or years The 
patient s age must also be considered Much larger volumes of 
residual unne may go untreated when the patient is of advanced years, 
or when the expectation of life for other reasons is relativ ely short 
Tlie effects of obstruction to the outflow of unne from the bladder must 
be considered apart from the actual volume of residual unne, and the 
effect upon the kidneys, for in some cases, although this is small the 
bladder may be observed on cy stoscopy to show marked signs of stress, 
multiple sacculation and trabeculation being present These signs 
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constitute a clear indication for the treatment of the obstruction, even 
though the amount of residual urine may be only one or two ounces 

When urinary infection occurs in a case of prostatic enlargement 
the amount of residual urine is greatly reduced , indeed, it maj 
disappear altogether during the most acute period of cystitis It 
re-appears gradual!} as the condition subsides, and when the infection 
becomes chronic the \oIume further increases, but usually remains 
considerably less than that present before the onset of cystitis It 
follows, therefore, that “the volumes mentioned in the preceding 
paragraph, which refer to cases with stenie unne, are excessive for 
cy stitis 

2 Attacks of retention of urine recumng with increasing frequency 
are an indication for treatment, even when in the intervals residual 
unne is small in amount, or entirely' absent 

8 Frequent micturition is not of itself an indication for treatment, 
unless residual unne be also present, which is by no means alwavs the 
case However, it must be considered if it produces great inconvcm* 
ence and particularly when slowness of mictuntion causes the patient 
to spend a long time out of bed, and thereby senously interferes 
with sleep 

4 Haemorrhage from the enlarged prostate when recurrent, or 
rarely on a single occasion, may necessitate operation, particularly if 
sufficient to cause clots, to collect in the bladder 

5 Cystitis associated with residual urine, which does not respond 
to non-operative treatment, requires operation Special consideration 
must be given if pyelitis or pyelo nephritis is also present 

6 Recurrent stone formation 

When these conditions are present, whatever may be the changes m 
the prostate which have brought them about, treatment of the 
obstruction is indicated The choice of method will vary in different 
cases, and according to the technique favoured by the surgeon 

Treatment bv Hormones 

The retiologv of simple enlargement of the prostate is uncertain, 
but there is evidence that the hypertrophy of the middle lobe arises 
from the sub cervical gland or from both, and that the lateral lobe 
hypertrophy is due to changes originating m the prostate itself It 
seems unlikely, however, that these changes are a simple hyperplasia 
of the normal gland There are several theories designed to demon- 
strate that prostatic enlargement is controlled bv an internal secretion 
of the testes, perhaps balanced by a secretion of the pituitary gland 
Castration has been performed in the treatment of benign enlargement 
of the prostate, and in certain cases it seems clear that an undoubted 
diminution in size resulted, but the operation is not nowadays 
emploved At the present time much research is being undertakm 
with a view to determining the nature of the hormones, the existence 
of which is presupposed, and to synthesizing substances vvlmh can be 
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used for treatment One of these, testosterone propionate, is under 
trial, but it is jet too early to decide its \alue 

Treatment b\ Ligature of the Ducts or the Testicle 

bteinach proposed bilateral vaso ligation to produce rejuvenation 
He subsequently claimed that, by enhancing the internal secretion of 
the testes, enlargement of the prostate could be successfully treated 
Later, he declared that better results were obtained if a ligature was 
placed around the vasa efferentia between the globus major and each 
testis, and this operation has been extensively practised by some 
surgeons It is stated that, in addition to causing a gradual shrinkage 
in the size of the gland and a permanent relief of symptoms the 
measure m many cases is sufficient to rehe\e retention of urine 
While it seems clear that beneficial results are obtained in some cases, 
it is certain that the value of the operation has been grossly 
exaggerated * 

The Preventiov or Epididymitis 

Vasotomy is a certain means of a\oiding attacks of epididymitis, 
which often constitute a serious disturbance during convalescence 
after prostatectomy This procedure does not prevent the develop- 
ment of acute seminal vesiculitis which will still occur m a certain 
proportion of cases but tends to resolve spontaneously Occasionally 
a small abscess which will yield to fomentations, may appear at the 
site of the vasotomy in the scrotum Neither of these coriditions is so 
disabling or painful as acute epididymitis Vasotomy is usually 
performed immediately before the mam operation but can be under 
taken at any stage If desired it can be earned out under local 
anesthesia before instituting any other treatment 

Technique — After shaving, the lower part of the abdomen, the penis 
scrotum and inner side of the thighs are well cleaned with spirit, and 
the scrotum is held up while a mackintosh sheet is placed across the 
thighs and beneath it Beginning on one side, the spermatic cord 
is pressed between the first two fingers and thumb of the left hand 
until the vas deferens is separated from the other constituents and 
made to lie immediately beneath the skin An incision is made over 
it for § m and earned down through the various layers until the vas is 
reached Throughout this dissection it is essential not to relax the 
grip of the left hand The \as is then picked up with strong toothed 
dissectmg-forceps, drawn out of the wound and dissected from the 
other structures of the cord for about ^ in Two strong pressure 
forceps are applied to it and it is dnided between them, each end being 
ligatured separately The shm-incision is then closed with two 
interrupted sutures of fine plain catgut The other side is then 
similarly’ treated If the vas deferens is not promptly found, or if 
during dissection it is temporarily lost, it is best to deliver the whole 
cord for about 1 \ in from the scrotum in order to secure the duct 

» The Treatment o( 1'rosUt c Obstruction other than by IVratatfcton y, H Lett Brit Joutn Surf July 
1937 txv 191 
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The place of perurethral -prostatectomy is still undecided but if it 
is agreed that large prostates arc better treated b\ enucleation it is 
equalh certain that enucleation should neier be used for the small 
fibrous type wlucli can so successfully be treated by tramurethr d 
methods 

These are some of the reasons which make it desirable that the 
surgeon who treats prostatic obstruction should be sufficiently familiar 
with the \anous standard procedures to feel competent to adopt 
whichever of them seems most suited to a particular case 

SurRATUDic Prostatectomy 

The names of Belfield and Fuller in America and McGill in England 
are inseparably connected with earls work on suprapubic pros t a 
tectomy but the operation was not generally practised until hreyer* 
had shown how successfulh it could be performed He adyocated the 

complete removal of the prostate in all cases of enlargement and 
published a long series of cases from 1901 onwards 

ONE ST\GE OPERATION 

Contra-indications — 1 Chronic retention of unne of more than 

10 oz unless it can be prosed that the patient s renal cfli 
ciency has not thereby been impaired and is not ad\ersch 
affected by preliminary emptying of the bladder In catheter 

2 Signs of failure of renal function Clinical eudence is always 

very important Prostatectomy may be safely undertaken 
if the blood urea is below 40 mg provided there is no other 
evidence of renal insufficiency 

3 Sesere sepsis acute cystitis chronic cystitis of seycre grad 

pyelitis with rigors pyelonephritis 

4 Circulatory complications or signs of myocardial failure 

o Pulmonary complications 

0 Gastro intestinal complications oral sepsis flatulent distention 
of bowel chronic constipation 
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tion three tunes in Hie t\\ent\ four hours* withdrawing half or three- 
quarters of a pint on each occasion until the bladder is emptied or by 
tv mg m a catheter and removing the plug from it at intervals When 
drainage has thus been provided the patient is encouraged to 
drink large volumes of water weak tea and barley water to promote 
diuresis After about a week it will be possible to decide from clinical 
examination and the repetition of the tests for renal function whether 
it is safe to proceed to prostatectomy in one stage 

In mild grades of urinary infection it will suffice to carry out regular 
lav age of the bladder through a catheter together with the administra 
tion of urinary antiseptics and if the urine is alkaline sodium acid 
phosphate and sodium benzoate should be administered In severe 
grades of cy stitis it will be necessarv to perform suprapubic cy stostomy 
and establish continuous irrigation (sec p 198S) 

Choice of Method 

The various meUiods of prostatectoim are discussed under their 
appropriate headings and the special indications for the use of each 
are described. It seems desirable, however, to point out that no one 
method can be rejied upon to give the best result in all cases There 
has been a tendency on the part of those who strongly prefer a particular 
form to endeavour to prove their method to be so superior that all 
others are rendered obsolete But patients who suffer from benign 
enlargement of the prostate differ w idely , both in phy sical configuration 
and fitness and m resistance to the shock of operation Still more 
variable is the size of the prostate which is the object of treatment 
An operation, therefore, which is easily and effectively performed m 
one case mav be extremely difficult in another 
The operation introduced by Treyer, enucleation of the prostate 
through a small abdominal incision, remains a most valuable pro- 
cedure whether it is performed in one or two stages There is, 
however, no doubt that, on account of the impossibility of making 
.more than a digital examination of the interior of the bladder asso- 
ciated conditions, such as vesical diverticulum or neoplasm have 
often been overlooked particularly if preliminary cystoscopy is 
omitted An operation earned out through the large abdominal 
incision of Thomson Walker obviates this and if combined with the 
method of suture originated bv Hams or a modification produces 
*> successful hxmostasii in most cases In spite of all that is gained by 
thus limiting the loss of blood, there wall always be many patients too 
^frail to survive an operation which is necessarily somewhat prolonged 
^ In such coses radical cure may often be achieved by using Treyers 
prostatectonn m two stages with an adequate interval 
' Few surgeons employ penneal prostatectomy as a routine but it is 
properl v rated as a method of great value and one which may be 
specially ^elected for those patients who on account of chest compli 
cations, would clearly not survive an operation through the abdominal 
wall 
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PROSTATECTOM\ 

Information required before performing prostatectomy —Pull mfor 
mation must be obtained of the condition of the pulmonarv 
circulator} gastro-mtestmal and nervous sy stems 

Prostate — The prostate should be examined b\ rectal and bimanual 
palpation for evidence of maligna nc\ such as leather} areas m an 
elastic prostate hard irregular nodules fixation of the gland or 
thickening and nodules along the Emphatic path on cithcV side and 
abo\e the prostate Cystoscopy may show an intravesical projection 
of the prostate -where palpation fails to detect enlargement When 
the prostate is large cystoscopy maj be dangerous and if considered 
necessary should be done when the patient is anesthetized immediatclv 
before the operation 

Bladder — The amount of residual urine should be ascertained b\ 
catheter unless chronic distension of the bladder is evident on supra 
pubic palpation If the prostatectomj is to be carried out through a 
limited incision which will not permit the introduction of retractors 
for inspection of the bladder a previous cystoscopy is essential 
The condition of the bladder wall will thus be ascertained Sacculation 
and trabeculation in marked degree indicate failure of the bladder 
muscle to compensate for the prostatic obstruction Anv diverticulum 
will be discovered and its presence will affect the nature of the 
operation N eoplasms or calculi will be seen 

Kidneys — The state of the renal function must be known before 
prostatectomy It is ascertained by clinical examination and by 
laboratory tests of the latter an estimation of the blood urea is 
the most important 

Preliminarv Treatment 

This is directed primarily to the unnarv system but also to the 
gastrointestinal circulatory rcspiratorv and nervous systems If 
gly cosuna ib present this should be investigated and controlled The 
preliminary treatment of the unnarv sy stem compnses the treatment 
of renal insufficiency and of unnary infection 

The treatment of renal insufficiency consists in the remoy al of the 
retained urine and stimulation of the kidnev secretion The patient 
is confined to bed the bowels are freely opened and arrangements arc 
made for emptying the bladder and draining it continuouslv This 
may be effected by catheterization 

If acute retention of urine is present and if there is no evidence that 
it is superimposed upon obstruction of long standing which has brought 
about renal insufficiency the bladder may be complctelv emptied bv 
catheter This is also permissible when urinary sepsis particularly 
calls for treatment and the amount of residual urine is not large If 
chronic retention of urine is accompanied by renal insufficiencv the 
bladder must be emptied carefully, cither by intermittent cathetenza 
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tion three times in the twenty-tour hours; withdrawing half or three- 
quarters of a pint on each occasion until the bladder is emptied, or by 
tying in a catheter and removing the plug from it at intervals. When 
drainage has thus been provided, the patient is encouraged to 
drink large volumes of water, weak tea and barley water to promote 
diuresis. After about a week it will be possible to decide from clinical 
examination and the repetition of the tests for renal function whether 
it is safe to proceed to prostatectomy in one stage. 

In mild grades of urinary infection it will suffice to carry out regular 
lavage of the bladder through a catheter, together with the administra- 
tion of urinary antiseptics, and if the urine is alkaline, sodium acid 
phosphate and sodium benzoate should be administered. In severe 
grades of cystitis it wall be necessary to perform suprapubic cystostomy 
and establish continuous irrigation (sre p. 1988). 

Choice of Method 

The various methods of prostatectomy are discussed under their 
appropriate headings and the special indications for the use of each 
. are described. It seems desirable, however, to point out that no one 
method can be relied upon to give the best result in all cases. There 
has been a tendency on the part of those who strongly prefer a particular 
form to endeavour to prove their method to be so superior that all 
others are rendered obsolete. But patients who suffer from benign 
enlargement of the prostate differ widely, both in physical configuration 
and fitness and in resistance to the shock of operation. Still more 
variable is the size of the prostate which is the object of treatment. 
An operation, therefore, which is easily and effectively performed in 
one case may be extremely difficult in another. 

The operation introduced by Freyer, enucleation of the prostate 
through a small abdominal incision, remains a most valuable pro- 
cedure, whether it is performed in one or two stages. There is, 
however, no doubt that, on account of the impossibility of, making 
.more than a digital examination of the interior of the bladder, asso- 
ciated conditions, such as vesical diverticulum or neoplasm, have 
often been overlooked, particularly if preliminary cystoscopy is 
omitted. An operation carried out through the large abdominal 
Incision of Thomson -Walker obviates this and, if combined with the 
method of suture originated by Harris, or a modification, produces 
successful hemostasis in most cases. In spite of all that is gained by 
thus limiting the loss of blood, there will always be many patients too 
frail to survive an operation which is necessarily somewhat prolonged. 
In such cases radical cure may often be achieved by using Freyer’s 
prostatectomy in two stages, with an adequate interval. 

Few surgeons employ perineal prostatectomy as a routine, but it is 
properly rated as a method of great value, and one which maj' be 
specially selected for those patients who, on account of chest compli- 
cations,- would clearly not survive an operation through the abdominal 
wall. 
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The place of pemrethral -prostatectom) is stall undecided but if it 
is agreed that large prostates are better treated bv enucleation it is. 
equallj certain that enucleation should never be used for the small 
fibrous tvpe which can so succe^sfullv be treated b) transurethral 
methods 

These are some of the reasons which make it desirable that the 
surgeon who treats prostatic obstruction should be sufficient!) familiar 
with the various standard procedures to feel competent to adopt 
whichever of them seems most suited to a particular case 

Suprapubic Prostatectomy 

The names of Belfield and Fuller m America and McGill in England 
are inseparabi) connected wath earl) work on suprapubic prosta 
tectorm but the operation was not generall) practised until Fre) er * 
had shown how successful!) it could be performed He advocated the 

complete removal of the prostate m all cases of enlargement, and 
published a long series of cases from 1901 onwards 

ONE STAGE OPERATION 

Contra-indications — 1 Chrome retention of unne of more than 
10 oz unless it can be pan ed that the patient s renal effi 
ciencv has not thereb) been impaired and is not adverselv 
affected b) prehminarv emptying of the bladder b\ catheter 

2 Signs of failure of renal function Clinical evidence is always 
ver) important Prostatectom) ma\ be safelv undertaken 
if the blood urea is below 40 mg provided there is no other 
evidence of renal insufficient 

8 Severe sepsis acute c)stitis chronic cvstitis of severe gride 
p) el it is with rigors p) elonephntis 

4 Circulator) complications or signs of m)OcardiaI failure 

5 Pulmonar) complications 

6 Gastro-intestinaT complications oral sepsis flatulent distention 

of bowel chrome constipation - 

Frejer’s operation — The pubic region and scrotum are shaved and 
prepared for operation and the patient is anaesthetized A catheter is 
passed and the bladder distended with 8 oz or more of weak antiseptic 
lotion or sterile water The surgeon stands on the patient s left and 
the assistant on the opposite side \n incision is made in the abdo 
minal wall and then into the bladder, of just sufficient length to allow 
two fingers of the right hand to enter — usuall) about two and a half 
inches long The left hand wearing two gloves the fore arm being 
wrapped round with a sterile towel is passed beneath the towels 
arranged on the thighs and the first two fingers enter the rectum 
These are used to push the prostate up towards the surface and to 
stead) it during enucleation In cases in which the enucleation is 
eas) it ma) be sufficient merel) to support the penneum bv pressure. 

•Bi Ued Jal* *0 IB0I u 125 
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with the fingers of the left hand through the towels Meanwhile, with 
one of the fingers of the right hand the enucleation is commenced 

The enucleation — Frej er began this b\ tearing through the mucosa 
overling the intravesical projection near the middle line posteriori}., 
and thus entering the plane of cleavage between the adenomatous 
enlargement and the pathological prostatic capsule Another method, 
and one more generally emplo} ed, is to pass one finger down into the 
cleft of the urethra and then, pressing outwards and slight!} forwards 
to break through the mucosa immediately in front of the anterior 
margin of the upper part of the lateral lobe and thus la} open the plane 
of cleavage This process maj be begun either on the right or on the 
left side The finger, perhaps aided bv the adjoining one is now 
earned round in this plane through a complete circle until the plane is 
laid open around the entire circumference of the intravesical projection 
and internal unnar} meatus The enucleation is then continued 
deeper on the antenor aspect, and thus the finger passes through the 
internal sphincter into the subvesical region 

There are three points of attachment of the enlarged prostate to its 
surroundings posteriori} at the level of the verumontanum where 
the band of tissues containing the ejaculatory ducts join the urethra 
antenorl} , where the anterior commissure is adherent along the middle 
line , and at the apex, where the prostatic urethra joins the mem 
branous portion The last two of these attachments are freed b\ 
passing the finger deepl) m front of the enlargement and on either side 
of the middle lino until the urethra is reached and is tom across The 
ejaculator} ducts hold the urethra so that its postenor wall is usuall} 
tom across just above the verumontanum The tear is very oblique, 
and not until the lobes are detached is this posterior part of the urethra 
severed The enucleation is continued b} thrusting the finger down 
behind the enlargement, between it and the tissues covering the seminal 
vesicles This process is continued more deepl} and around the gland 
until the prostate is freed from all attachments It is then mampu 
lated into the bladder cavit}, which is not alwajs easj if the enlarge- 
ment is chiefly subvesical and if the internal sphincter has not been 
stretched by considerable intravesical projection Against the rectal 
wiUs. wt tiw. fgQgta&A. cvnty wse. waw yoly-oted to 

ensure that no portion of the main mass of the prostate or an} separate 
adenoma, has been left behind 

A modification of this method of enucleation described b) Bentlev 
Squier, has been more reccntl} advocated bv the late Harr} Harris m 
his writings on prostatectomj (see p 20G4) The forefinger is introduced 
deepl} into the prostatic urethra and the mucous membrane ruptured 
where it covers the lowest part of one or other lateral lobe, about the 
lev el of the v erumontanum and antenor to it Each lateral lobe is then 
enucleated from below upwards If this method is emplojed injury 
to the membranous urethra is verj unlihel} 

The fingers hav mg been withdrawn from the rectum a nurse removes 
the towtl which has covered the left forcann and stops off the outer 
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glove without contaminating the one worn beneath it The prostate 
is drawn out of the bladder usually with the fingers but occasionally 
some extra aid, such as lithotomy forceps is necessary The bladder 
is washed out with lotion or water at 120° F to arrest h-emorrlnge A 
large tube with a thick wall, having a bore of ] in and two lateral eyes 
cut m it near the lower end is introduced so that at least 2 in of it 
are in the bladder cavity The end of the tube must not, however, be 
allowed to extend down to and press upon the tngone, which is allowed 
to contract down into the vesical space One or perhaps two, sutures 
may be necessary to bring the recti together, and the w ound is closed 
with silkworm gut sutures one of which transfixes the tube 
After-treatment Local — The bladder is irrigated twice daily for 
the first ten day s with oxy cy anide of mercury 1 G 000 by means of 

a rubber catheter intro- 
duced through the tube 
If Marion's tube (Fig 
1003) is used this can be 
done througli the side 
inlet About the fourth 
day the large tube is re- 
placed by a smaller one 
m which two lateral eyes 
should also be cut A 
convenient way of intro- 
ducing it is to select a 
piece of tubing of a site 
suitable to pass through 
the larger one, which is 
drawn out over it It 
is then cut short and 
transfixed bv a large 
safety-pin to prevent slipping into the bladder The length of this 
tube like that of the tube used at operation, will vary with the 
thickness of the abdominal wall, but is such that 2 in are within 
the bladder Between the 12th and 14th days the tube is removed 
and the wound allowed to close Until then the bladder is washed 
out through the fistula once dail\ Tanet s method of transurethral 
vesical irrigation should not be emplov ed , it predisposes to epidi- 
dy mitis and seminal vesiculitis During this period of convalescence 
a Hamflton-Irvmg or better, a McDonald box* is usually employ ed 
to collect the urine (Figs 977, 978, p 1987) 

It is advisable, about the tenth day , to pass an instrument through 
the urethra into the bladder Sometimes the tom upper end of the 
urethra becomes closed by adhesions, but at this stage a uretliral 
instrument easily re opens the wav Many surgeons prefer to piss 
and tie m a catheter, a silk web 18 coude (10 Engli-h) is the most 
suitable A sty let is sometimes necessary to pass this into the bladder 
if the trigonal flap and the internal sphincter beneath it overhangs 



Fig 1003 — Manon s bladder drainage tube 
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the prostatic bed If this method of drainage is employed the patient 
is kept drv, irrigation is facilitated and the suprapubic wound closes 
more readil\ 

General — Diuresis is of great importance after prostatectomv («) in 
order to make good the inevitable loss of fluid due to hemorrhage 
(6) to maintain the renal function and (c) to act as a continuous 
bladder irrigation for the removal of blood-clot and septic accuraula 
tions During the period immediatelv following operation nausea 
and vomiting often prevent the intake of sufficient fluids by the 
mouth For this reason about one pint of rectal saline wath o per cent 
glucose should be given on return to bed If this is carefully and 
slowh administered the risk of increasing haemorrhage is slight It 
ma\ be repeated at four hourly intervals for as long as it is retained 
or a continuous rectal drip may be substituted The abundant intake 
of fluid to which the patient has been trained before operation (sre 
p 20ol) must be I’e-estabhshed a* soon as possible and for this 
purpose small quantities should be gi\ en at frequent interv als in the 
form of water barley water orangeade lemonade or weak tea as the 
patient fancies If the intake of fluids bv mouth and rectum is still 
insufficient i c a minimum of si\ pints in twenty four hour* then 
continuous intravenous infusion of salme glucose should be instituted 
and ma\ be continued indefinitely 

Gastrointestinal tract — The effects of a severe operation imposed 
upon a patient already suffering from some degree of renal impairment 
combined wath the need to ingest large volumes of fluid:> causes a 
heavy strain upon the alimentary tract The commonest manifestation 
of this is flatulence Tor its relief a rectal tube may be employed 
Injections of pituitnn or pitressm are useful in doses ol 1 cc or more 
which may be repeated in four hours The bowels should act within 
forty -eight hours of operation Two drachms of cascara evacuant 
should therefore be given on the second night being supplemented 
on the following dav by an enema if necessary the risk of this 
producing hemorrhage is slight 

The patient should sit up as soon as possible and be instructed in 
deep breathing He should also be encouraged to move his low cr limbs 
with the object of combating venous stasis originating in the pelvic 
veins which is a real nsk of prostatic surgery With the same object 
a pillow should not be left continuously beneath the knees Massage 
of the legs and arms may be started after the first ten dav s 

It is usually advasable to keep the patient in bed for three weeks to 
allow firm healing of the abdominal wall 

Difficulties and complications arising during the operation and after 
treatment — Frev er s operation is Jiot easy m obese patients Fat 
on the buttocks makes it difficult for the rectal fingers to lift the 
prostate upwards and the thickness of the abdominal wall prevents 
easy access to it from abov e Small and adherent prostates m which 
the plane of cleavage is imperfectlv developed are often difficult to 
enucleate especially if there arc adhesions m the region of the «emmal 
vot H — ^3 



2056 OPERATIONS ON THE PROSTATE 

vesicles In all cases it is desirable for the enucleating fingers to keep 
as close to the gland as possible If this is not done, the natural plane 
of cleavage is lost and the tissues surrounding the seminal vesicles are 
opened up so that these also become in part or in whole detached and 
it is necessary to cut through them with scissors This mistake not 
only makes enucleation more difficult, but also increases hemorrhage 
Further, it encourages the formation of sepsis by opening up unneces- 
sarily large areas and leaving partially detached tags of tissue Very 
large prostates, though easy to enucleate on account of the veil defined 
plane of cleavage which is always present, are sometimes not easily 
got out of the bladder, and it may be necessary to deliver each lobe 
separately on to the surface These difficulties are partly overcome if 
a larger abdominal incision is emploved If serious difficulties are 
encountered during the enucleation, the surgeon should not hesitate 
to remove the glove from the right hand, as the process is much 
easier with bare fingers Tags of prostatic capsule which have become 
partiallv detached must be removed This can usually be done with 
the fingers, or they can be twisted off with sponge holding forceps, 
though this is not easy through the small incision of Trey cr 
The urethra is usually tom across without difficult} just abo\e the 
level of the verumontanum Every endeavour should be made to 
effect this Occasionally, when the prostate is removed the whole of 
the prostatic urethra and a large part of the mucosa of the membranous 
portion are found to have been removed also In these cases it is 
particularly important not to omit the passage of an instrument 
about the tenth day, and a watch should be kept for the possible 
subsequent formation of a stricture 

Primary hemorrhage —The imperfect control of haemorrhage is the 
great disadvantage of this operation, and irrigation often fails to check 
it The surgeon should not be m too much of a huny to close the 
wound It is better to watch the case for a few minutes and, if the 
hemorrhage does not dimmish, to pack the cavity with a roll of gauze 
Two fingers are again introduced into the rectum and with the other 
hand the end of a roll of gauze, 8 inches wide and several lasers thick, 
is pushed down into the depths of the prostatic cavity , after clots have 
been taken out until the space is tightly filled Some surgeons 
continue the packing to fill the bladder cavity as a means of keeping 
the first part in position The large suprapubic tube is then replaced 
The removal of the packing is begun in 48 hours, and completed 24 
hours later Though this is a valuable means of dealing -with fi'emorr 
hage it has the disadvantage that sepsis is encouraged by it 
particular!} if the bladder was previoush infected If a haemostatic 
bag is available it is more effective Its use is described on p 2059 
Haemorrhage maj persist after the patient has left the table, or 
develop as reactionary hemorrhage The first essential is to remove 
clots from the tube with long dissecting-forceps, and to institute 
continuous irrigation, warm lotion being run from an irrigator through 
a tied in catheter and out through a suprapubic box A solution of 
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1 10,000 silver nitrate is often used for this purpose In even case 
a careful watch should be kept upon the patient s general condition, 
and the pulse counted every half hour The foot of the bed should be 
raised on blocks, and morphia gr 4. administered If the bleeding 
does not abate, the case should be taken back to the theatre prompt!) 
and the prostatic cavitv packed To effect this it is necessan to 
re-open the wound and remove the tube If the bladder contains dots 
these must be evacuated 

Secondary hemorrhage maj follow this or an\ other method of 
prostatectomv It usually occurs about the tenth dav after the 
operation, being due to the separation of sloughs It is therefore 
more common m septic cases than m those which are clean When 
the bleeding is only slight no special treatment is required but if it is 
sufficient to cause collapse, if the pulse rate uses or if there are either 
obvious clots within the bladder or pain indicating their presence the 
first step is to empty the bladder of clots 

For this purpose it ma\ be necessarv to re open the wound which 
is easily done bv passing a small straight metal dilator along the line 
of the suprapubic fistula, followed by increasing sizes until dilatation 
is sufficient to admit the introduction of either a large self retaining 
tube or a straight tube, over winch is fitted a Hamilton Irving or 
McDonald bo\ A catheter is then introduced and tied in the 
urethra, and continuous irrigation is established with warm siher 
nitrate solution 1 10,000, or o\y cyanide of mercurv 1 6 000 

This is continued until the hemorrhage has ceased and the bladder 
and prostatic fossa have become clean Wien the hemorrhage is 
severe it is necessary to anesthetize the patient and pack the 
prostatic cavity , but tlus step should be a\oided if possible 
as it interferes with the treatment of the septic condition which in 
such cases is almost invariably present In very urgent cases this can 
be effected without an an.esthetic, pushing gauze rapidl\ down into 
the prosfatic fossa and maintaining pressure on it with a pair of 
sponge holding forceps introduced through the wound But for 
secondirv , as for all other forms of hemorrhage a hemostatic bag is 
preferable Removal of packing in such cases should be begun after 
about 48 hours, and completed in about two davs a cfose wafcfr 
being kept upon the patient to control further hemorrhage Blood 
transfusion has special value m such cases, not onl\ to make good the 
loss, but to promote clotting 

Sepsis in the bladder and pro-tatic fossa is combated b\ dturesis 
urinary antiseptics, and local irrigation- If severe, continuous drip 
irrigation maj be used For this purpose a Hamilton Irving bov is 
applied to collect the outflow Thud is run in from the irrigator 
through a catheter which has been passed through the air holes in the 
lid of the box down into the bladder so that its end lies within the 
cavity If a Marion’s tube has been used its side tube can be utilized 
for tins purpose More efficient irrigation is obtained bv inflow 
through a catheter tied in the urethra Sepsis can usually be con 



20o8 OPERATIONS ON THE PROSTATE 

trolled by such measures Phosphatic deposits such is are sometimes 
seen in the abdominal wound — and which may therefore be assumed 
to be present also in the prostatic fossa — onlv occur when the urine is 
septic and alkaline The} are removed by efficient irrigations and 
a the administration of acid sodium phosphate by the mouth 

Delayed healing of the fistula is treated b\ ty mg a suitable catheter 
into the urethra for a week or more It must be carefull\ adjusted to 
provide uninterrupted drainage from the lowest part of the bladder 
Occasionally it is helpful to apply silver nitrate to the wound or to 
scrape the wall of the sinus with a sharp curette If the superficial 
wound gapes its edges should be brought together by strapping In 
rare instances an operation for the cure of persistent suprapubic fistula 
maj be necessary (sec p 2048) The treatment of post prostatectomy 
obstruction is described on p 2099 

Summary — This operation has the advantage of simplicity quick 
ness and the fact that no special instruments are required But the 
small incision does not admit inspection of the bladder cavitv also it 
makes the operation difficult if the prostate is not easy to enucleate 
the patient is obese the abdominal relaxation is imperfect or the 
surgeon s fingers are short There is the further disadvantage that 
when the enucleation has been started hands cannot be changed 
without fresh gloves A longer incision of the abdominal wall and 
bladder such as that described in a subsequent section will overcome 
many of these difficulties Trey er s operation has been widely 
practised with great success and when modified in some minor 
respects remains for most surgeons the operation of choice 

Use of a hemostatic bag — The use of a rubber bag of the type 
designed by Fullerton (Fig 1004) or Pilcher (rig 1005) is one of 
the most effective means of arresting haemorrhage after prostotcctomv 
The larger tube is led out through the urethra and is used to keep the 
bag pulled down into the prostatic cavity The Smaller tube comes out 
through the abdominal wound and is used for inflating and withdrawing 
the bag In the best patterns a metal eye forms part of a metal collar 
attached to the upper end of the larger tube and through it a double 
length of strong silk is threaded and tied The end of this is left 
lying outside the wound and provides an unfailing means of with 
drawing the bag even through a small wound It is desirable to have 
three sizes of bag from which to choose The smallest has a diameter 
of 1 1 in the next of about 2 in and the largest can be distended to 
about 2J in Of these the medium size is the most often emploied 

The hemostatic bag can be used in Freyer s operation or with a 
larger abdominal incision The silk web catheter (18 Coude or 10 
English) through which the bladder has been filled before operation 
is left in position until the enucleation is completed it will often be 
found a considerable aid when tearing the urethra across at the level 
of the verumontanum Alternatively such a catheter or a metal 
dilator about 8/10 English can be passed subsequently When the 
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]>rostate has been removed the assistant pushes the mstniment far 
into the urethra so that the beak, can be brought to the surface of the 
abdominal incision The larger tube which leads from the apex of 
the bag is pushed over the end pf the urethral mstniment for about 
A bladder-sy rmge filled with water is joined to the smaller 
tube after all air has been expelled from the bag air alone may be 
used, a mixture should be avoided The assistant now withdraws 
the catheter, the tube attached to it follows and, when it appears 




Fig 1005 —Pilcher s bag 


be} ond the meatus he pulls the bag into the prostatic cavit\ The 
surgeon passes two fingers into the bladder while the assistant uses 
lus other hand to distend the bag to the required degree by means 
of the sy rmge, the operator deciding when sufficient fluid has been 
injected For the bag to function satisfactorily it should be of a size 
and distension sufficient to make contact with the entire margin of 
the prostatic inlet, and to press it down into the fossa A finger is 
passed round its upper limit to tuck the torn edge of the vesical 
mucosa down beneath it into the prostatic cavaty When this has 
been done pressure forceps are applied to the smaller tube to prevent 
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the escape of fluid, and the s\ nnge is. removed From the Unit that 
the bag has been put into position, tension upon the urethral tube 
must not be relaxed until arrangements In\c been made for main* 
taming this permanent!} 

The bladdei cavit} is. freed from clots and the case is. watched for a 
minute or two until the surgeon is satisfied that haemorrhage has been 
arrested A straight tube, which need not be more than g in in 
diameter, with two lateral e} es is placed m the bladder and the wound 
is closed around it The tube leading out of the w ound from the upper 
part of the rubber bag is ligatured with strong catgut folded bach on 
itself and ligatured tightl} again The pressure forceps is removed 
and the redundant portion of the tube is cut off The end is left 
coiled up in the abdominal dressings, and with it lies also the double 
strand of silk leading from the metal e\e on the bag Instead of a 
dressing an Irvmg bo\ mav be applied immediatel} 

Various means have been employed to maintain tension of the tube 
leading from the apex of the bag out through the urethra This must 
be adequate but never excessive Weights or an\ method of attaching 
the tube to the bed frame should never be used Cabot s crutch raaj 
be emploved, but the simplest method is to attach the tube to the 
thigh A simple and effective measure is as follows a piece of 
adhesive plaster about 2 in wide is passed round the thigh a few 
inches above the knee, including between it and the skin a piece of 
strong linen tape a loop of which, about 1 m long, is left exposed 
above the upper margin of the plaster on the inner aspect of the thigh 
The lower ends of the tape are turned up sufficient!} to be included m 
a further fold of plaster, and then cut off The tube leading from the 
bag is then passed through this loop folded back and tied to itself, or 
thus secured with a pair of forceps When this method is emploved 
the tension on the bag can be relaxed at am time or re applied if 
h'emorthage should recur 

After-treatment- — \t some interval vai}ing in length from G to 24 
hours after operation, the wound is examined and if hemorrhage has 
been well controlled the penis is stripped back from the urethral tube, 
which is then cleansed with spirit, and released from the attachment 
to the thigh all pull upon, the bag being thus remov ed If hemorrhage 
recurs this tension can be re established Twentv hours after tills 
the tied end of the tube is cut off and the fluid or air is allowed to 
escape Four hours later the bag is removed To do tins the stitch 
holding the suprapubic tube is divided and the latter withdrawn 
The penis is stripped back from the urethral tube, which is then 
cleansed with spirit and cut off close to the external meatus B\ 
pulling upon the double strands of silk and the small tube leading to 
the bag, the latter is drawn out of the wound If preferred, the 
urethral tube can be retained as a catheter for intermittent or con- 
tinuous irrigation If this is intended it is not divided at the external 
meatus but, after the bag has been pulled out of the wound, the tube 
is cut across immediatelv below its apex, and then withdrawn to an 
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extent which it is judged will erase its end to lie at the bladder base 
It is then fixed to the perns by elastophst Immediately the bag has 
been removed a straight tube similar to that removed should be 
introduced into the bladder and a large safety pm passed through the 
upper end of it If hemorrhage has not been well controlled the 
removal of the bag ma\ be postponed for several days The 
remainder of the after-treatment is as described on p 2054 
Difficulties and complications — Hzemostatic bags arc submitted 
to very considerable strain and will perish if kept for long The pain 
occasioned bv their use is sometimes considerable They tend to 
increase septic absorption if the bladder is infected, but are less 
dangerous in this respect than gauze packing 
Summary — This method provides a certain and quick means of 
obtaining hemostasis, but has disadvantages 

Alban Andrews uses for hemostasis a large tube with a rubber bag 
at the end of it (Tig 1006) This is introduced into the prostatic 



Fig 1006 — Alban Andrews tube for haemostasis 


cavity and distended with ribbon gauze thrust down into it by means 
of a probe introducer 

Prostatectomy by open operation — Prostatectomy by open 
operation was recommended and practised b\ Rutherford Morison 
as enrlv as 1007* It was subsequent^ extensively employed by 
Thomson Walker,! an d Judd also recommended this method The 
bladder is washed out through a silk web catheter and left distended 
with eight or more ounces of oxy cyanide of mercury 1 0 000 or it 
may be left emptv The catheter is left in situ An incision 4-5 in 
in length is made in the middle line from the sv mpln sis pubis upwards 
The bladder is exposed and opened the line of reflection of the 
peritoneum being carefully observed, and stripped backwards if 
necessarv One or more fingers of the right hand are introduced into 
the bladder, and the hand itself, with the exception of the thumb 
sinks between the recti muscles into the peh is The prostate is then 
enucleated in the manner described on p 2053, the urethra being torn 
across upon the catheter just above the level of the verumontanutn 
If the prostate is unusually adherent in the region of the vesicle, it 
can for the moment be left attached at this part, provided the 
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remainder of it has been freed In most cases, ho\\e\er, the enu- 
cleated prostate is easily delivered into the bladder and so withdrawn 


from the w ound As this 
operation is performed 
without the aid of fingers 
m the rectum, it is necessary 
to palpate the wall of the 
prostatic cavit\ with parti- 
cular care to ensure that no 
separate adenomata ha\e 
been left behind A catgut 
suture is passed tlirough 
each side of the bladder- 
wound The patient is now 
placed m the Trendelen- 
burg position and a self- 
retaining retractor intro- 
duced , Thomson Walker's, 
Swift Jol>'s, H Harris's, or Morson's, the last two being illuminated, 
maj be employed (Figs 1007, 1008) An assistant holds up the 
anterior edge of the bladder against the s} mphj-sis pubis with a 



Fig 1007 — Morse n s illuminated anterior 
retractor and -peculum 



Fig 1008 — Morson's self- retaining illuminated bladder retractor 


special S-shaped retractor The bladder and prostatic cavities non 
come into well If the prostate is still adherent in the region ot the 
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iunmal vtsid.es or bladder -neck, it should be removed In cutting 
with strong curved scissors It should be lifted well up’ into the 
bladder to prevent injuring the rectum If bleeding is profuse, the 
prostatic cavitv is temporarily packed with one or more gauze swabs, 
a careful count being kept of the number Arterial bleeding comes 
from the brim of the prostatic fossa and also from vessels deep down 
within the prostatic cavity There is commonlj, also, considerable 
venous oozmg Arteries, if present at the prostatic inlet, are usually 
in its posterior part, often about 80° to right or left of the middle line, 
and just beneath the mucosa Thej mij be picked up with long 
pressure forceps and tied, or secured bv a stitch of No 0 plain catgut 
m a fullv;curved needle passed from within the prostatic cavitv, 
picking up the pathological capsule, the sphincter and the vesical 
mucosa just behind the vessel If no individual vessel in this region 
claims immediate attention, all tags of tissue are cut awav from the 
entrance to the prostatic cavity, and if anj strips of false capsule 
remain partial!} detached within the cavity, these are picked up with 
sponge-holding forceps and removed bv twisting Thomson Walker, 
when introducing this operation, aimed at the arrest of hemorrhage 
and the prevention of post-prostatectomv obstruction If his 
technique is followed, the suture of the prostatic inlet is now com- 
menced , it ma> he interrupted or continuous the latter being most 
usual No 0 plain catgut should be used on a fully -curved needle 
held in a needle-holder The suture is begun in front of the mid-coronal 
line on the right side, and passes round the margin to iinish in the same 
position on the left side Die points ol insertion of thts suture should 
not be too far apart, for if so the} would, when drawn tight act as a 
purse-string The sutures take up the bladder mucosa, the bladder 
sphincter, and a la}er of prostatic capsule, and should take a good bite 
of the tissues The assistant holds the suture under slight tension so 
that the edge is raised up and the stitching facilitated If after the 
suture is complete, bleeding is still going on from the walls of the cavity, 
the catheter is drawn up so that its e>es he within the bladder, and the 
prostatic cav it} is packed around it w ith iodoform gauze A drainage- 
tube similar to those used in Trej er s operation is introduced and 
the bladder retractors are replaced bv self-retaining or other retractors 
to hold apart the abdominal wall The bladder is sutured beginning 
at the part nearest to the internal meatus The stitches should be 
interrupted or continuous of No 1 j>lam catgut The tube is brought 
out of the bladder at the top of the incision and the stay -sutures are 
withdrawn The abdominal wall is closed as after cystotomy (p 19S6), 
a piece of corrugated rubber leading down to the prevesical space 
If satisfactor} hremostasis is not obtained and gauze packing lias to be 
used, the end of this is brought out of the wound between the corru- 
gated rubber and the bladder drainage tube The catheter is now tied 
in the urethra with tapes and adhesive plaster 
After-treatment — A Hamilton-Irvmg or S McDonald box can be 
applied, or a dressing of gauze and sterile cellulose In other respects 



2062 


OPERATIONS ON THE PROSTATE 


remainder of it has been freed In most cases however the enu 
cleated prostate is easih delivered into the bladder and so withdrawn 



F g 1007 Morson s illuminated anterior 
retractor and peculum 


from the wound As this 
operation is performed 
without the aid of fingers 
in the rectum itisnecessan 
to palpate the wall of the 
prostatic cav itv with parti 
cular care to ensure that no 
separate adenomata have 
been left behind A catgut 
suture is passed through 
each side of the bladder 
wound The patient is now 
placed in the Trendelen 
burg position and a self 
retaining retractor intro 
duced Thomson M alher s 


Swift Jol\ s H Hants s or Morson s the last two being illuminated 
maj be emploved (Figs 1007 1008) An assistant holds up the 
antenor edge of the bladder against the svmphvsis pubi& with a 



Fig 1008 — Morson s self reta n ng illuminated bladder retractor 


special S-shaped retractor The bladder and prostatic cavities now 
come into view If tbe prostate still adherent in the region the 
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itnimal lestctes oi bladder neck, it should be removed b\ cutting 
wth strong curved scissors It should be lifted well up' into the 
bladder; to prevent injuring the rectum If bleeding is profuse, the 
prostatic cavity is temporarily packed with one or more gauze swabs, 
a careful count being kept of the number Arterial bleeding comes 
from the brim of the prostatic fossa and also from vessels deep down 
within the prostatic cavity There is commonly, also, considerable 
venous oozing Arteries if present at the prostatic inlet, are usually 
m its posterior part, often about 30° to right or left of the middle line, 
and just beneath the mucosa They' may' be picked up with long 
pressure forceps and tied or secured by a stitch of No 0 plain catgut 
in a fullv ;Cur\ ed needle passed from within the prostatic cavitv, 
picking up the pathological capsule, the sphincter and the vesical 
mucosa just behind the vessel If no individual vessel m this region 
claims immediate attention, all tags of tissue arc cut awav from the 
entrance to the prostatic cavit\, and if any' strips of false capsule 
remain partially detached within the cavity, these are picked up with 
sponge-holding forceps and removed by twisting Thomson Walker 
when introducing this operation, aimed at the arrest of hemorrhage 
and the prevention of post-prostatectomy obstruction If his 
technique is followed, the suture of the prostatic inlet is now com- 
menced , it may be interrupted or continuous the latter being most 
usual No 0 plain catgut should be used on a fullv -curved needle 
held in a needle holder The suture is begun in front of the mid coronal 
line on the nght side, and passes round the margin to finish in the same 
position on the left side The points of insertion of this suture should 
not be too far apart, for if so they would, when drawn tight act as a 
purse string The sutures take up the bladder mucosa the bladder 
sphincter, and a lay er of prostatic capsule, and should take a good bite 
of the tissues The assistant holds the suture under slight tension so 
that the edge is raised up and the stitching facilitated If, after the 
suture is complete, bleeding is still going on from the walls of the cavity', 
the catheter is drawn up so that its eyes he within the bladder, and the 
prostatic cavity is packed around it with iodoform gauze A drainage- 
tube similar to those used m Trover's operation is introduced, and 
Vire’iiiahher rdinititurs iirtTtqfnrLariihj} -sd/i-nAaninig an oh’mn Tt*nut*iws 
to hold apart the abdominal wall The bladder is sutured, beginning 
at the part nearest to the internal meatus The stitches should be 
interrupted or continuous of No 1 plain catgut The tube is brought 
out of the bladder «at the top of the incision and the stay sutures are 
withdrawn The abdominal wall is closed as after cy stotomv (p 1986), 
a piece of corrugated rubber leading down to the prevesical space 
If satisfactor\ hremostasis is not obtained and gauze packing has to be 
used, the end of this is brought out of the wound between the corru- 
gated rubber and the bladder dramage-tube The catheter is now tied 
in the urethra with tapes and adhesive plaster 
After-treatment — A Hamilton-Irving or S McDonald bo\ can be 
applied, or a dressing of gauze and sterile cellulose In other respects 
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the care of the patient is as described on p 2054 Packing is removal 
after forty -eight hours The corrugated rubber is removed on the 
second or third dav , the bladder tube on the fifth or sixth day The 
catheter is removed at the end of a week, when it can be replaced b\ 
one of the de Pezzer type inserted suprapubicall\ The de Pezzer tube 
is removed when hemorrhage has ceased completely and the sepsis if 
present, has become slight A catheter may be tied m about the four- 
teenth day to encourage closure 

The advantages of the operation are that enucleation of the prostate 
is facihtated by the large incision and can be undertaken successfully 
even if abdominal relaxation is not complete If no preliminary 
cystoscopy has been undertaken, the large incision afford* an oppor- 
tunity for inspection of the bladder cavity, and retractors should, 
therefore be introduced before the prostate is enucleated , thus, such 
conditions as small or translucent calculi, growths or vesical diverticula 
will not be missed Removal of tags tends to minimize sepsis due to 
the formation of slough, and the sutures at the prostatic inlet in some 
cases have haemostatic value Prostates which present difficulties to 
enucleation can be excised with scissors under vision 

Difficulties and complications — The operation takes more than 
twice as long as that of Freyer In subjects who are short and obese 
the exposure of the prostatic inlet is poor and the introduction of 
sutures difficult, particularly if hfemorrhage is profile A long 
incision is not well tolerated by bronchitic subjects Unfortunately 
in many cases the arrest of haemorrhage obtained by this mean?, is 
very imperfect The arterial bleeding from the margin of the prostatic 
cavity is controlled, but not mfrequenth arteries can be seen spurting 
within the prostatic cavity, usually half way down on either side, 
and the operation does nothing to control these or the v cnous bleeding 
within the cavity In a considerable proportion of cases some form 
of packing is necessarv It is unsatisfactory to have to pack at the 
end of a severe operation which has been conducted particularly with 
a view to arresting haeirtorrhage by' suture 

Summary — This operation has the ad\ antage that a general 
examination of the bladder can be earned out that access to the 
prostate and its enucleation is facilitated, and that m difficult cases 
the operator can use his hands alternately. It has the disadvantages 
that it takes longer to perform, does not necessanly’ arrest h unorrliage 
unless the cavitv is packed, and does not absolutely prevent post- 
prostatectomy obstruction 

Prostatectomy with closure (H. Harris’s operation). — The essential 
aims of this operation, in the words of the late H Hams, are “ The 
immediate control of haemorrhage bv suture, the reformation of the 
prostatic cavity , combined with immediate closure of the bladder and 
abdominal wounds This operation completeh obviates recurrences 
or postoperative obstruction ” * This surgeon laid great stress upon 

• IUir> Hams Pro*Ul«lnn \ with Closure Fuc Years r*l*rvnr* lift Jour* Jn tS3l i *W 



HARRIS S OPERATION 


20G5 


the preliminary preparation in particular on surgical cleanliness 
any slovenliness in this regard apart from immediate effects 
will reap its own hor\est of septic sequels 
Preliminary catheter drainage is employed for at least ten days 
if the urine is dirtv or if the residual urine exceeds 4 or* or if renal 
function is below normal If a retained catheter is employed the 
bladder is washed out once or twice daily with permanganate of potash 
solution of pale pink, colour then with sterile water and emptied 
Four ounces of 1 8 000 solution of silver nitrate is run into the 

bladder and the catheter is clamped for half an hour The catheter 
lb drained into a bottle at the bedside and is changed at least every 
third da\ Lnnarv antiseptics are administered Harris claimed 
that few even badiv infected bladders cannot be very efficiently 
cleaned up by these measures But his waitings do not include any 
reports upon the bacteriology and microscop\ of the urines in his 
cases of prostatectomy It is how e\ er certain that if this method 
of prostatectomy fc> to be employed every endea\our should be made 




Fig 1009 — Boomerang needle holder 


to get the unne sterile and to keep it so for this operation differs from 
all others upon the prostate in that stitches are left m position which 
pass from the lumen of the bladder out into the cellular tissues of the 
pelvis and clearly these may act as channels along which sepsis may 
spread from within the urinary tract and lead to pelvic cellulitis 

Special instruments — Boomerang needle holder (Fig 1009) one 
large md one small needle ligature carrier and illuminated bladder 
retractors (Moraow s illuminated anterior bladder retractor (Tig 
1008) is a very useful addition) 

Operative technique — The bladder is thoroughly washed and 
emptied and the urethra irrigated A transyerse incision is made 
through the skin and fat 2] 8 in in length and 1 in above the 
sy mphy sis pubis The rectus sheath is opened \ erticolly and the recti 
separated The bladder is opened at the highest point and the 
prostate enucleated Two fingers are introduced into the rectum as 
described m Frevers operation (p 2058) Harris employed the 
method of enucleation first described by Bently ^quier When the 
prostate has been delivered a self retaining illuminated retractor 
is introduced (Fig 1008) Attention is now given to the prostatic 
nm f igs are rt ected and individual hxmost itic sutures of the t\ pc 
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desmbed on p 20G3 are inserted using the boomerang needle holder 
Si? f ® I ? aUer , n , eedJe ( Fj S 1009) On each side one of 

™ “-IS e r ft *? s ; and u held “ pressure forceps to lift the prostatic 
im and thus facilitate the insertion of succeeding sutures Everv 



Fir ioio - — Retngonization of the prostatic urethra The mam figure shows the point 
tA -trArj if, ’Ait iret-i'A vr. Vrre Vat&tas hasst tuV. ‘irovn. hnhmA Vr a wftw wnftKVtbu 

/ Alert 1 show the point ol emergence ol th' needle well forward in the prostat c cav ty an 1 the suture cartp-r 
apprcorh ng the needle Insert 2 shows the retrurenizatjod sotor- bcujr tied, with the fneefin gri o) the left hand 
pres. ng the loop well down into the prostatic cavity Insert 3 shows th- re tn goto ration sot ire t ed sewing the 
trigone well down in o the prostat c ca ity both obliterating the ledge In th s situation and n forming, at least 
n part the new prosutie urethra Two hrnxeUIic Sutures onl) are illustrated m all figures for the sake ot 
simplicit) 

endeavour is made to control Juemorrhage from this region but this 
result will not aluavs be easilj obtained 
* Retngonization ’ — For this the larger needle is u-ed in tlie 
boomerang needle holder It is entered at the deepest part of the 

has fond behind the mt« r ureteric bar (Tig 1010) Tlie point of 
emergence of the needle is Vveli down through the floor of the prostatic 
cavitv , and as the handle of the holder is compressed the needle-point 
emerges in the middle line at the prostific inlet The suture earner. 
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equipped with a piece of No 3 plain catgut about 14 in long h 
brought into contact with the needle and the catgut engaged in the 
slot As the pressure upon the spring handle is relaxed the catgut is 
released from the suture earner The handle of the needle holder is 
swung forward towards the symphjsis pubis and with a little mam 
pulation the needle beanng the thread is withdrawal from the wound 
The suture is tied b) a running knot, with the point of the index finger 
of the left hand This is pushed well down into the prostatic bed 
Two more knots are then added the first tightening up the mnmng 
knot the second securing it Before inserting this or an\ other suture 
at the edge of the prostatic fossa either for h-emostosis or for recon 
struction it is essential to be certain of the exact position of each 
ureter It is claimed that bj this suture the tngone is brought well 
down into the prostatic bed 
and thus re forms the floor of 
the prostatic urethra 
Anterior obliterative sutures 
— Using the large boomerang 
needle the point is entered on 
the left side 1-1 1 in from the 
free edge of the prostatic nm 
depending upon the size of the 
ca\it\ (Fig 1011) While this 
is being inserted the handle 
end of the needle holder is m 
a combined movement swung 
from the opposite edge of the 
wound towards the side of the 
operator and the spring compressed thus causing the point to 
emerge at a similar site through the bladder mucosa on the right 
side of the prostatic inlet When inserting this the needle holder 
should be kept in a nearl) vertical plane because if used in a 
more horizontal position there is a risk of picking up the tnan 
gular ligament and injuring the compressor urethra? It ma\ be 
necessan to push slighth upon the mucosa to cause the point of the 
needic it id die slot ta it to zppesr ubote the tissues The suture 
carrier equipped with a 14 m length of No 2 plain catgut is now 
engaged in the needle slot Synchronoush the spring handle and 
suture carrier are released As the needle retraces its course the hand 
is swung across to the right side of the wound Tins movement * 
combined with a senes of light jerks is usualh sufficient to allow it 
to be withdrawn Occasional) a little pressure with a pair of forceps 
on the mucosa at the neighbourhood where it was entered will be 
nece«sar) to clear it The suture tied with a rumun 0 knot pulled 
moderatel) but not too tightly is secured b\ two succeeding knots, 
and then is held with forceps This first suture passes transw r th at 
a tangent to the anterior segment of the prostatic rim A second i 
introduced parallel to the first and bisects what remains of flit 



Fig ion Needle in poston for tie first 
anterior transverse obi terative suture 
Note width olb t of needle Trigonal tonju in jioj turn 
Tor s mp city only two Ire no at > res a « shown 
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described on p 2063 are inserted using the boomerang needle holder 
htted with the smaller sized needle (Fig 1009) On each side one of 
tnese maj be left long and held m pressure forceps to lift the prostatic 
rim and thus facilitate the insertion of succeeding sutures Everj 



Fig ioio Retngomzation of the prostatic urethra The main figure shows the point 
of entry of the needle in the bladder base well down behind the inter ureteric bar 


Insert 1 shows the point ol eo ergence of the needle well forward In th e prostal c ca 1 y and the suture earner 
appro* h ng the needle Insert 2 shows the retngomzation suture being bed, with the forefinger Of 10" lei* hand 
p essing the loop well down into the prosta c ca ity Insert 3 shows tW retngonizal on suture tied sewing the 
trigone well down into the prostat c cavity both obliterating the ledge i* this situation and re f >rtn ng at least 
n part the new p ostatie urethra Two hsemostaue sutures only are illustrated in all figures for the sage of 


[hd retngonizal oo snture tied sewing the 
e ,n this situation and re f tin ng at least 
■g illustrated in all figures for the sake of 


endeaiour is made to control hemorrhage from this region, but this 
result will not al\\a\s be easih obtained 
* Retngomzation 1 — For this the larger needle is used in the 
boomerang needle holder It is entered at the deepest part of the 
has fond behind the int< r tiretenc bar (Fig 1010) The point of 
emergence of the needle is well down through the floor of the prostatic 
cavitj and as the handle of the holder is compressed the needle point 
emerges in the middle line at the prostafic inlet The suture earner. 
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equipped with a piece of No 8 plain catgut about 14 in long, is 
brought into contact with the needle, and the catgut engaged m the 
slot As the pressure upon the spring handle is relaxed, the catgut is 
released from the suturc-camer The handle of the needle-holder is 
swung forward towards the symphysis pubis and, with a little mani- 
pulation, the needle bearing the thread is withdrawn from the wound 
The suture is tied by a running knot, with the point of the mdevfinger 
of the left hand This is pushed well down into the prostatic bed 
Two more knots are then added, the first tightening up the running 
knot, the second securing it Before inserting this or any other suture 
at the edge of the prostatic fossa, either for hemostasis or for recon- 
struction, it is essential to be certain of the exact position of each 
ureter It is claimed that by this suture the trigone is brought well 
down into the prostatic bed, 
and thus re forms the floor of 
the probtatic urethra 
Anterior obliterative sutures 
— Using the large boomerang- 
needle the point is entered on 
the left side 1-1 \ m from the 
free edge of the prostatic nm, 
depending upon the size of the 
cavity (Fig 1011) While this 
is being inserted, the handle 
, end of the needle holder is, in 
a combined mo\cment, swung 
from the opposite edge of the 
wound towards the side of the 
operator and the spring compressed, thus causing the point to 
emerge at a similar site through the bladder mucosa on the right 
Side of the prostatic inlet When inserting this the needle holder 
should be kept m a nearly vertical plane because if used in a 
more horizontal position there is a risk of picking up the trian- 
gular ligament and injuring the compressor urethra? It maj be 
necessary to push slight h upon the mucosa to cause the point of the 
.waaiA? and tkc SiW at a* At appmr j£\tj>? Ah? Asshms XU? jwJawp- 
camer equipped with a 14-in length of No 2 plain catgut is now 
engaged in the needle-slot S> nchronouslv the spring-handle and 
suture-carrier are released As the needle retraces its course, the hand 
is swaing across to the right side of the wound This movement, 
combined with a senes of light jerks, is usuallv sufficient to allow it 
to be withdrawal Occasionally a little pressure with a pair of forceps 
on the mucosa at the neighbourhood where it was entered will be 
necessary to clear it The suture, tied with a running knot pulled 
moderately, but not too tightly, is secured by two succeeding knots, 
and then is held with forceps This first suture passes transversely at 
a tangent to the anterior segment of the prostatic rim A second is 
introduced parallel to the first and bisects wliat remains of the 



Fig toil — Needle in position for the first 
anterior transverse obliterative suture 
Note wl Uh of bite of needle Trigonal tongue in po> t on 
Toriln plicity only two h-ieu ostatic tul res are thnv.ii 



20G3 


OPERATIONS ON THE PROSTATE 


prostatic caut} (Hg 1012) These sutures tra\ers* the prostatic 
ca\it> deeplj from side to side, just mining the floor m its depths 
The\ will he aboie and in front of the catheter when it is pas-cd 
Ven rarelv a third mav. be required When the} arc tad no ravs 
surface is \isible though the pros tat ic urethra should alw a\ s lie It ft 
open wide enough to admit the tip of the first finger 

A special thin nailed rubber catheter mth two e} es (size 22 I rcnch 
12 English) is introduced Some difficult} maj be experienced in 



Fig ioiz —Second transverse obliterative suture inserted , plastic operation computed 
Tbe rathettr with iIh»on yi i ir»n lion tuiuir l» In ptnitva It i» jviivd InU't anj tv Up rut (ItilTi 
•eywml eyr has been made 

Inset —Same uu' before pa«vw:e I QlSel r Vote that three k no raw n rfarr th»« the «r-~mal 

flip Uet on a plane brim* I hit of the rest of the bladder fay and Is ftm ly ImSKI I*, pm. Ui*i arid thil the lateral 
edg-» of tbe prwtatic run are 1 reply n verted th » partly re-tom n? I be I l/i ■ il sol lly new prwUU nreth a 

passing it into the bladder and it nm be neccssaia to thru id it mcr 
an introducer The tip is cut off, and the lip transfixed with a long 
strand of medium thickness silkworm gut, the ends of wlmh arc 
brought to the surface of the wound and temponnh secured m a 
pressure forceps The bladder is now sw ibbcd out and if hamorrhage 
lias been adequateh controlled ma\ Ik. compktch closfd the tnc!-> 
of the strand of silkworm gut alone coining out through it to tin 
surface , this is adjusted to maintain about 1 in of the tnd of the 
catheter within the bladdcr-cawt\ At the end of the opention 
the catheter suture is tied round a small met'd or glass rod, which ho 
upon the ^kin 

In closing the bladder and the abdominal wall Harris emphwed a 
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special three looped suture which traversed the rectus and its sheath 
on one side, picked up tlie outer lav er of the bladder on the opposite 
side, and then crossed again to the original side and picked up the 
muscular and submucosal layeis of the bladder The other end 
of the suture is inserted in a similar manner but reversed This stitch 
is designed to cause a valvular inversion of the cut edges of the bladder, 
and to obliteiate the cave of Retzius A few subcuticular sutures of 
No 0 catgut arc inserted and the shm-uound is closed with Michel 
clips Before leaving the table, the catheter is syringed out with 
1 8000 silver nitrate to remove blood-clot The end is inserted into 
a sterilized 8 oz glass bottle When the patient is returned to bed 
the catheter is connected up by a length of rubber tubing leading to a 
bottle at the bedside, tlie end of the tubing dipping under the surface 
of an antiseptic solution Unless haemorrhage has been adequately 
controlled, the bladder should not be completely closed, but suprapubic 
drainage through a Wmsbury White or de Pezzer tube provided 

After treatment — A careful watch must be kept on the catheter to 
ensure that drainage is continuous If in doubt, it should be sy ringed 
with antiseptic solution ever) half hour until drainage is satisfactory 
The catheter is removed on the tenth da> by lifting the rod from the 
abdominal wall and cutting across both end* of the silkworm gut, 
when the hairpin shaped remnant comes away with the catheter 

Modifications — A vertical midline abdominal incision may be used, 
as described on p 1081 , it has the advantages there enumerated 
Most surgeons who have performed this operation have found 
that it is the transverse obliterative sutures which do most to arrest 
hemorrhage, and it is therefore unnecessar) to insert hemostatic 
sutures of the Thomson Walker type unless an obvious vessel is 
spurting, particularly since a boomerang needle is more apt to produce 
hemorrhage than are the smaller ones commonly u^ed in other 
operations 

Many surgeons prefer not to close the bladder completely', but 
always provide drainage through a suprapubic tube Continuous 
irrigation may usefully be combined with this Morson, using his 
anterior illuminated blade and speculum, aims at uniting the tip of the 
trigone to the torn end of the prostatic urethra To dose the prostatic 
fossa he uses a figure-of eight inverting suture in front of the catheter 

Difficulties and complications — The transverse incision of Hams 
cannot be easily extended, as is possible with a vertical incision, 
should an) unexpected condition be met with in tlie bladder, and in 
obese subjects sometimes renders enucleation of the prostate unneces 
saril) difficult Moreover, the exposure obtained is strictly limited, 
and the insertion at the bladder-neck of the special sutures may be 
found far from easv Tlie operation should never be employed in the 
presence of obvious sepsis on account of the grave nsk of pelvic 
cellulitis or septiciemia , this ma\ occur even when the urine was 
sterile before operation, if «ep*is should develop subscqucntlv 
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Haemorrhage — There fc. alwavs a clnnce that the sutures nm fail 
to control htmoirhage, and the need for attention to drainage from 
the catheter during the period immediatel} succeeding the operation 
Ins ahead} been mentioned If the bladder has not been closed 
careful springing at short intervals wall m most cases suffice to keep 
the tube and catheter clear until the hemorrhage subsides Con- 
tinuous irrigation maj be useful When the bladder has been clo-cd. 
it is still more important to prevent the accumulation of clots If 
the> form the bladder must be opened and a tube inserted To effect 
tins the abdominal dressing* arc removed and the rod to which the 
suture supporting the catheter has been tied is lifted up sufiicientlv to 
pull the end of the catheter, and wath it the opening in the bladder wall, 
into close provmut} with the deep surface of the abdominal incision 
A pair of pressure forceps and subsequent!} a finger or a Marion s 
dilator, is inserted along the line of the suture to enter the bladder 
-\s soon as this has been done a gush of blood stained fluid comes 
from the bladder A suitable drainage tube can now be inserted, and 
s\ ringing is continued until all clots have been c\acuattd , continuous 
irrigation maj then be substituted The special thrce-loopcd suture 
which Harris emplo}ed for closing the bladder and abdominal wall 
was designed parti} to facilitate such re opening of the bladder if it 
should become necessarv 

H Hams* stated that post-prostatectom} obstruction never follows 
this operation but it has occurred in the hands of other surgeons 
following his technique 

Summary — This operation has the adv antage that ln;mostasis j* 
more perfect than can be obtained b} an} other mean* Patients are 
much more comfortable when the abdomen is closed either cntircl} or 
so that onh a small suprapubic tube comes out of the lowest part of 
the incision It has the disadvantages that special instruments art 
required, it is wot ca*v to perform and it ts dangerous m the presence 
of pre evistmg or subsequent sepsis 


bUPRAPUBlC pROSTATECTOMV IN IVVO STAGES 


Indications — This procedure is indicated (I) when there is 
impairment of renal function which cannot be successful! v treated b\ 
catheter drainage (2) in the presence of sepsis in the bladder or 
kidnevs which does not respond to such treatment , or (1) if retention 
of urine is present and for an} reason its treatment b> eathctemation 
is impossible One stage prostatectom} under these conditions nm 
prove fatal, and even cjstostom} carries a ver} high risk, but if the 
patient sun nes this, subsequent prostatectom} can mmanv instance* 
be performed when the general level of health, renal function, and 
unnan infection have been matenallv improved Improvement of 
renal function often occurs in three or four weeks, but sometimes is 
dclajed for several months, andm some instances the recoverv is never 
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sufficient to justify a prostatectomy The most important indications 
of a recovery of kidney function and an improvement in the patient's 
general condition are a moist, dean tongue, reco\ cry of appetite, loss 
of Thirst and a general return of mental and phy sical well being The 
blood urea usually falls to normal, but m some cases remains at 
60 mgm per 100 c c or over This of itself is not a contra-indication 
to prostatectomy if the Urea concentration test becomes good The 
urine in septic cases does not become sterile but, from being previously 
pale and grossly turbid, becomes of good colour and, m many instances, 
clear except for flakes of muco-pus 

Prostatectomy' in two stages has the ad\ antage that shock in many 
cases, though by no means always, is reduced When the prostate is 
enucleated at a secondary operation the amount of bleeding is usually 
diminished, as during the period of bladder drainage the gland often 
shrinks considerably and becomes less vascular It should not, however, 
be assumed that serious bleeding will not occur. The disadvantages of 
this procedure are the need of two operations and two anesthetics, 
and the increased length of time m hospital or nursing home The 
enucleation and delivery of the prostate is more difficult owing to 
scar-tissue m the abdommai y\ound, and there is some risk of post 
operative hernia 

Treatment between the two operations. — If the interval is longer 
than three weeks — and it is only rarely advisable to perform prosta- 
tectomy earlier — a de Pezzer tube (Fig 976} should be inserted and the 
patient allowed to get up If the drainage is to continue over long 
periods it may be necessary to replace this by permanent drain 
apparatus {see p 1986) In either instance the local treatment is as 
described on p 198G If there is considerable sepsis the bladder should 
be washed out tlmce in the twenty four hours, or continuous irrigation 
should be installed, the fluid being run in through a tied in catheter 

ITeyer’s operation in two stages. — If an interval of only a week 
or ten days has passed since the cystostomy was performed the wound 
is easily re-opened throughout its length If necessary it can be 
extended When, however, the original incision has healed, with the 
exception of the fistula— and this wall usually be the case— fresh 
dissection is necessary' 

If the tube inserted at the preliminary cy st ostomy was brought out 
of the abdominal wall 2 in or more above the symphysis pubis and 
if the patient is not fat and scar-tissue is not abundant, it is possible, 
after the tube has been withdrawal, to enlarge the incision sufficiently 
by passing a scalpel down the sinus and cutting through all the tissues 
of its wall towards the svmphysis pubis Two fingers of the left hand 
are then introduced into the rectum and a finger is passed through the 
sinus to the prostate, which is enucleated In many cases this is not 
easy, as scar tissue makes this part of the abdommai wall unyielding, 
and if the patient is fat it may be extremely difficult, even when the 
prostate is pushed well up from below Attempts to enucleate the 
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prostate through too small an mci-ion nm had to t< aring tlu ikh 
toneura It is therefore better to evcist. If c scar To do so the line of 
this in the shm should be extended towards the umbilicus for an inch 
or more and deepened for abo\e the scar the layers of the abdominal 
wall can be differentiated The rectus sheath is opened, and tlu 
muscles are identified and separated and lifted up from the extra 
peritoneal tissues Partly b\ blunt dissectfon and partly by cutting 
with scissors or a knife the wound is opened in the middle line down 
to the fistula It will often be necessary to reject some of the <car* 
tissue Dissection is carried round the fistula on both sides down to 
the s\ mph\ sis pubis, and the track is thus detached from the remainder 
of the abdominal wall During this process careful attention must be 
paid to the position of the peritoneum, as this is often closely adherent 
both abo\e and lateral to the point where the fistula enters the bladder 
Injuries to the peritoneum are avoided by deliberate dissection, lull 
retraction of the abdominal wall, and transyerse cuts with the points 
of curved scis«ors or a knife, while the assistant pushes the peritoneum 
gently upwards When the fistula is freed it is cut awa\ from the 
bladder wall beginning on the aspect nearest to the symphysis pubis 
and working upwards to the neighbourhood where the peritoneum 
ma\ be still attached When this has been done the opening b 
dilated and a finger introduced into the bladder hooks the viscus up 
out of the wound The freeing of the peritoneal rt flexion is continued 
by cutting transversely until sufficient of the bladder-wall b exposed 
to permit adequate incision through it vertically If the peritoneum 
is accidentally opened the region should be protected b\ gut7C and 
the dissection continued until the bladder is sufficiently free The 
peritoneum is then closed yyith a continuous suture of \o 1 catgut 
and allowed to fall back It is alway s wise to examine the peritoneum 
after the enucleation since it may be torn during this procedure 

The prostate is then enc icleitcd and (he remainder of die operiUon 
is as described on p 2053 In closing the abdominal wall it may Ik 
necessary to define by direction the various layers where they art 
invoked in scar tissue and perhaps to under-cut the skin, hut as a 
general rule the less dissection the better, as it lays opai fresh anas 
m y»hich ynfcctvaw may develop The layers should be sewn up care- 
fully and separately , and a firm bandage applied Stitches in these 
cases arc likely to cut out and the skm-edges to separ itc , for this 
reason a suprapubic box is best avoided 

Complications — Hamorrlnge, though usually Might, may in some 
cases be scierc enough to require packing with gauze or the u-e of a 
Ircmostatic bag 

Open operation in two stages— Open operation is not easily 
performed when the bladder has been drained bv cysto>tomv for, 
apart from the need of wide excision of the scar and fret mg the 
bladder the latter b temporarily contracted and this makes difficult 
the use of self retaining retractors To mitigitt tin-* it b desirable 
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for a week before operation to plug the cystostomy tube for periods of 
two or three hours to regain bladder distensibihty The approach 
to the bladder is described on p 20G1 

H. Harris’s operation in two stages —The preceding remarks apply 
equally to this operation when conducted in two stages Harris 
using his transverse incision ad\ ised that m this case it should be 
placed 2 in abo\e the symphysis pubis for the purposes of the pre 
Imunary cystostomy Prostatectomx should not be undertaken until 
at least one month after cystostomy, m order to allow subsidence of 
wound induration The bladder is approached through a vertical 
incision earned downwards to the pubes from the cy stostomv opening 
After sutures have been introduced in the manner described on p 2066 
pnmary closure may be undertaken, but this is more difficult than 
when the operation has been conducted m one stage 
Summary — Freyer s is the operation of choice for prostatectomy 
in two stages, for the reasons that wide exposure of the bladder is not 
eas\ and h-emorrhage is not commonly severe If necessary , it cm be 
combined with the use of a haemostatic bag 

Results of supra-pubic prostatectomy (St. Peter’s Hospital Reports).— 
1001-1937 

A umber Deaths 

Total number of suprapubic prostatec- 
tomies, in one or two stages 8621 866 (10 10 per cent ) 

1028-1937 

Suprapubic prostatcctonn in one stage 928 93 (10 02 ) 

Suprapubic prostatectomv in two stages 230 30 (18 04 ) 

The increase m the mortality rate w hen the operation was performed 
in two stages indicates that cases treated by this method were 
considerably poorer operative risks 
Mortality of suprapubic prostatectomy 

Sir Peter Treyer ('Enlargement of the Prostate ‘ 1920 p 150) 
1625 cases, 87 deaths, 5 8 per cent 
Sir John Thomson-Walker ( ' Modem Operative Surgery , 2nd Ed ) 
472 private cases 25 deaths, 5 2 per cent 
S H Harris ( Brit Journ Surg 1033 x\i 484) 413 cases 11 
deaths 2 7 per cent 

Perine\l Prostatectomv 

The names of Goodfellow and Alexander (1896) m America NicoII 
(1894) in this country, and Gosset (1900) in Prance arc associated 
with the development of penneal prostatectomy Proust (1900), b\ 
lus careful description of the anatomy and technique of the penneal 
route, and Young (1908) by his modification and continued advocacy 
of perineal prostatectomy , of which he has very wide experience have 
placed this operation on a sound and scientific basis 
Perineal prostatectomy is the operation always chosen b\ somt 
surgeons for the treatment of benign enlargement of the prostate In 
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this country it has, hovvev cr.never been so vvidelv used a-, suprapubic 
prostatectomy, and the majority of surgeons, being more familiar 
with the latter route, will either not u>e the perineal route at all or 
icservc it for speciallv 'elected cases. 

Advantages.— Tlie abdominal wall is left undisturbed. Hus is a 
great benefit to certain patients, particularly those suffering from 
chrome bronchitis Any incision into the abdominal wall has the 
disadvantage of temporarily limiting its movements m respiration 
and, as a result, excursions of the diaphragm also become restricted 
Diaphragmatic movement is further hampered by intestinal flatulence 
which is not infrequent, particularly if renal function is temporarily 
disturbed In mam old subjects the respiratory movements of the 
chest are alwavs below* normal and, when circumstances impair the 
descent of the diaphragm, the volume of tidal air becomes further 
reduced and stasis m the pulmonary bases results This state of 
affairs is alw a\ s produced in some degree by decubitus Furthermore, 
since coughing produces pain or discomfort in the region of the 
abdominal incision, the bringing up of sputum is made more difficult 
When the prostate is approached through the perineum the patient is 
able to breathe dtcpU and to cough freely , also the passage of llnttis 
is facilitated because the abdominal musculature is intact. For these 
reasons patients who would probably not survive suprapubic jirosU- 
tcctomv may sometimes be succcssfullv treated by the perineal 
operation A further advantage is that at the conclusion of the 
operation the catheter or tube employed can be so placed that it 
provides drainage from the lowest point of the bladder 

Disadvantages.— The operation is more difficult, and hch of skill 
mav easilv cause mjurv to the rectum or permanent urinary inconti- 
nence Complications within the bladder, such as a very large intra- 
vesical projection or stones, are not easy to deaf with and verv farge 
prostates art also difficult to remove It is, of course, an unsuitable 
method when a coexisting bladder growth or diverticulum requires 
treatment 

When prolonged preliminary bladder-drainage is required cysto- 
atoms becomes necessurv. and when the patients condition becomes 
good enough to justify prostatectomy this will usually be undertaken 
In the suprapubic route, though subsequent penneal prostatectomy is 
not precluded 

Technique. — The perineum is prepared, the bladder washed and 
emptied, and a 10/12 steel bougie put in the urethra The patient i> 
placed in the exaggerated lithotomy position. The lower end of the 
table is fullv elevated, the pelvis placed on a rest, and the thighs and 
knees are held by leg-rests and the shoulders bv shoulder- rests The 
|ierii«'um is thus almost or completeh horizontal, with the figs vertical 
and the thighs horizontal 

A small towel is sutured or dipped to the -kin to cover the region 
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of the anus A curved incision is made across the perineum from 1 in 
just m front of one tuber iscliii to the -amc position on the opposite 
side, with its com exit) forwards, the centre of the curve being U m 
in front of the anus The incision is carried through shin and subcu- 
taneous fat, so that the convex flap is displaced backwards, exposing 
the bulb covered with the bulbo-cavernosus muscles Behind this 
in the median line is a fiLro-muscular band, the superficial ano bulbar 
raphe, which connects the bulb with the sphincter am externus 
Blunt dissection is made on either side of this with the fingers the 
handle of the knife or curved May o scissors to define the central point 
of the perineum Spurting vessels are clipped and tied at once as 
pressure forceps m the wound impede the dissection \ special bifid 
retractor ma\ now be inserted to make tbe raphe still more ol>\ ious 
The latter is now cut across close to, but without injuring the bulb 
The bifid retractor is then no longer required and for the remainder 
of the operation a smooth right angled retractor is used the blade 
being about *11 in wide and 8 m long It should not have a curved 
lip, as this might produce a tear of the bowel Blunt dissection is now 
continued on either side The two forefingers open up the space 
between the levatores am laterallv, the posterior borders of the 
transversi pennei anteriorly and the rectum posteriori} Throughout 
the dissection great care must be taken to avoid mjurv to the bowel 
the fingers therefore work outwards and forwards but not backwards 
Some surgeons during this and the next stage keep the left forefinger 
in the rectum as a guide until the bowel is entirelv freed The glove 
is then changed 

In the middle line and on a much deeper plane than the raphe, the 
dissection sometimes exposes the recto uretbralis muscle This often 
is an ill defined band of tissue, but it is of great importance for it 
unites the rectum to the bulb and maintains the angle which exists 
at the junction of the rectum and the anal canal Until it has been 
divided, the necessary posterior displacements of the bowel cannot be 
begun, nor can the membranous urethra be exposed When a clear 
exposure of this tissue has been obtained it is divided by careful 
cutting with the scissors, keeping well forward of the rectum, which is 
not yet defined or obvious It is equally' important not to injure the 
urethra Its position can be determined by' feeling for the steel bougie 
within it The rectum is by now sufficiently' displaced backw irds and 
held there by the retractor for the membranous urethra to be located 
The blunt dissection is again resumed m a forward and outward 
direction, working gradualh upward* towards the lateral aspects of the 
posterior surface of the prostate This cannot be fully exposed until 
Denonvillier’s fascia has been dissected The anterior layer of this is 
whitish , it is a constituent of the anatomical prostatic capsule and 
must therefore be displaced forwards The posterior layer is not so 
well defined , it is attached to the rectum The space bt tween these 
two layers must be opened up to complete the backward thspl icv ment 
of the bowel This is achieved b\ careful backwards retraction while 
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the strands of tissue uniting the two h\ers arc dmdcd with scissor. 

I lie depth of this dissection from the surface is considerable and as 
it must alwa\s be done under Msion good illumination 1 essential 
Two narrow retractors on either side of the wound are u eful \\ hen 
completed a fingtr is again introduced and it will now be found cas\ 
to clear the whole posterior aspect of the gland 
An incision is made through the capsule and substance of the gland 
3 in abo\e the ape\ of the gland and therefore well awa\ from the 
membranous urethra (rig 1018) The knife cuts trans\erscl\ in 
the middle line on to the bougie and while doing so is pointed upwards 
and forwards When the steel bougie has been felt with the knife 



F k 1013 Pet neal prostatectomy 

Itj pft* h txxn and a ran mr la I W m 1 lx Ihe In nx, n f t ta area t»» r 

the incision is lengthened for about J in in a horizontal direction 
Thus the anatomical cap ule the false cap ule the substance of tlu 
benign enlargement and the mucosa of the prostatic urethra hate 
been incised The first two structures are clo tl\ fused and tluir cut 
edge is picked up with dis ecting force p to draw them awa\ from the 
adenoma within The plane of cleaaage is then opened up for a 
short distance all round the incision with a blunt di* ector or with 
the points of Mtjo scis on> 

The tip of a finger is introduced to ensure th it the steel bougie can 
be felt This is then withdrawal and a straight metal dilator size M 
Charntre (IS 1 ngli h) is pa td through the of tiled prcMatic urethra 
in an inward and slighth upwanl direction to enter tli 1 ladder thu 
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ensurm,, tint the passage is dear Hus i withdriun md replictd 
by Youngs prostatic tractor (Fig 1014) In introducing tins the 
blades arc closed and the beak which they form is kept upwards 
aiming m the direction of the abdominal wall just above the svmph\sis 
pubis When well within the bladder the screw is loosened the blades 
arc opened to lie transversely and the screw is then tightened again 
By this instrument the prostate is drawn steadilv towards the perineum 
during enucleation The plane of cleavage can be further opened up 
with a blunt dissector or scissor points but it is usuallv completed 
with the finger Tirst one and then the opposite lateral lobe is freed 
and. drawn out into the perineum the last portion of the enlargement 
to appear being the intravesical projection This is separated from 
the internal sphincter and trigonal mucosa bv the same process It 
is in this region that most difficulty is experienced firm bands of 
tissue on each posterolateral aspect ha\e to be tom through and 



F g 1014 — Young s prostat c tractor 

arteries requiring ligature arc sometimes found A finger tip is passed 
into the bladder to ascertain that the wa\ is clear and then a scoop to 
search for and remove any calculi winch might have been concealed 
from cystoscopic view b\ the intravesical projection of the prostate 
A 24 Chamere (14 English) coude silk web catheter is passed along 
the penile urethra washed tfirough and adjusted so that the beak and 
eyes lie well within the bladder cav lty The incision in the capsule 
of the prostate is closed with interrupted sutures of No 1 plain catgut 
but not so closely that if h-emorrhage occurs the blood cannot find a 
way out into the perineum A drainage tube | m in diameter is 
placed in position with its end close to the suture line an‘d brought 
out of the perineal wound and stitched to the skin well to one side 
of the middle line Closure is completed with a few catgut sutures 
through the fat and subcutaneous tissue with fine salmon gut for the 
skin The catheter is again washed out and then tied in position 
After treatment — A careful watch is kept on drainage through 
the catheter which is syringed at intervals of twuity minutes if 
necessarv until it is clear that no blood is accumulating withm the 
bladder Subsequently bladder lavage is earned out twacc in twenty 
four hours The perineum is dres ed frequently if there is any leakage 
of urine and packed w ith cellulose The tube is remov ed on the fourth 



- 0/8 


OPERATIONS ON THE PROSTATE 


da> and the catheter on the twelfth da\ Micturition should then be 
established and without any unne leaking through the wound 

Modifications — The shm incision described is one employed bv 
R Ubethor It is curved in the reverse direction from that used b\ 
\ oung and most other operators It has the advantage that the 
\ ascular region around the anil orifice is av oided 

Wildbolz* removes the prostate bv \ oung s method and then 
inserts four sutures which unite the vesical mucosa at the internal 
urinary meatus to the urethra around the catheter 

Difficulties and complications Approach to the prostate — -Tins 
is difficult in patients who have fat buttocks and in whom the anus is 
deeply placed The rectum is sometimes so adherent to the posterior 
aspect of the prostate that only the lowest part can be exposed In 
such cases it ma\ be necessary to make an opening into the urethra 
at the apex of the gland Through this the tractor is introduced into 
the bladder and the enucleation performed Sometimes there is 
difficulty in introducing the tractor if so the prostate can usually be 
brought down into the wound by pressure through the abdominal wall 
aboye the pubes though this ma) be difficult in fat subjects 

Enucleation — Tills may be difficult if the prostate is greatly enlarged 
or if the intrayesical projection is of unusual size Such cases are 
better dealt with by suprapubic prostatectomy 

Hemorrhage — Arteries are sometimes seen spurting at the y esical 
neck They should be picked up vv ith long pressure forceps and tied 
If bleeding is severe the prostatic cavity should be packed around the 
catheter with ribbon gauze In some cases it is best to remove the 
catheter and replace it b\ a straight rubber tube size 80 Chamfere 
(18 English) provided with a metal ring and eyes for sutures as 
described m penneal drainage (Fig 9S0 p J9S9) Packing can be 
inserted round this The need to keep careful watch on the catheter 
or tube draining the bladder has alreadv been stressed If blocking 
should occur and attempts to clear it fail removal is necessary 
following this pressure on the bladder above the pubes may be 
sufficient to evacuate all the dots through the penneal wound A 
short straight tube about i m in diameter should then be introduced 
through the wound into the bladder to maintain drainage Such 
treatment is usually sufficient Rarely it may be necessary to take 
the patient to the operating theatre explore the bladder and pack 
the wound 

Secondary haemorrhage may occur about the tenth day and can 
sometimes be treated by replacement of the catheter and bladder 
irrigation If it is severe suprapubic cystostomv mav be performed 
and continuous irrigation established Rarely it may be necessary 
to pack the wound 

Lth buch drr L dope 1934 p 4o3 
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Sepsis within the bladder is treated b\ migation If it occurs in 
the wound the removal of the perineal tube is delayed 

Epididymitis can be ivoided b\ vasotomy (p 2040) It i* stated 
that 1 suture placed through the prostatic tissue round the ejaculatory 
ducts will prevent this complication 

Injury to the rectum is particularly lihel\ when seeking the '.pace 
between the layers of Denonvilher s fascia It may also occur early 
in the operation if the dissection is earned too far back or at anv 
stage if the exposure is poor owing to incomplete dissection or lack of 
good illumination and adequate lucniostasis If the bowel is opened 
it must be carefully repaired and the operation abandoned suprapubic 
prostatectomy being undertaken at a later date 

Incontinence of urine — This is sometimes a complication of perineal 
prostatectomy It is due to injury to the compressor urethras or its 
nerve supplv There will aluay s be a serious risk of it if the operation 
is performed by those not familiar with the dissection of this region 
and it is a very serious complication as it is exceedmglv difficult to 
cure In 'i oung s original operation the urethra is opened at the apex 
of the prostate for die introduction of the tractor Any error in 
technique during this procedure is very likely to lead to interference 
with sphincter control The operation here described includes the 
modification which has been widely adopted of cutting through the 
prostate itself in order to open the urethra thus avoiding this 
complication 

Sexual function — -\oungs incisions into the capsule for the 
enucleation of the prostate are planned to spare the venimontanum 
and the ejaculatory ducts but this precaution seems unneccssirv for 
the reasons given on p 2046 

Mortality of perineal prostatectomy — H H \oung* records m 
3 oOO cases a mortality of 8 5 per cent 

PERURETHRAL PrOSTATECTOUV 

The names of Caulk Kenneth ^Valker McCarthy Braasch and 
Bumpus are associated with the development of this operation which 
in its modem form was first evolved by houng Within the l>t 
decade it has come to be widely employed in one form or another so 
much so that some thought they saw m it a quick and safe method of 
treatment for all cases of enlargement of the prostate This indeed 
has proy ed to be the case in the hands of some experts nevertheless 
the general inclination at the present time is to limit it to certain 
tvpes of prostatic obstruction By some it is considered to be a 
relatively trivial procedure and perhaps on that account it has been 
recommended for minor degrees of prostatism It must however be 
remembered that the general indications ior the treatment oi prostatic 
obstruction b\ a transurethral method are the same as those for 
• c u>t «rfnii»oe’i* • * 
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method of treatment but if severe it must be reduced before rejection 
Renal function must be carefully im estimated and the need for treat- 
ment to impro\e this is preci-elv the same as when prostatectomy by 
other methods is intended. 

Perurethral prostatectomy is. often advised for old patients who are 
in poor general condition It should not, however be considered 
devoid of nsL Certain conditions winch may be associated y\ith 
enlargement of the prostate must be mentioned, together with their 
treatment in relation to perurethral prostatectomy 
Vesical calculi, if small, can be aspirated through the resecto?cope, 
but if large they should be remoyed by lithotomy , in such instances 
suprapubic prostatectomy is likely to be employ ed, though perurethral 
resection can be undertaken later if desired 
Vesical papillomata should be entirely destroy ed by diathermy before 
prostatic resection In malignant growth of the bladder, treatment 
yvill be directed rather towards this than to the prostate 
A vesical diverticulum, unless it be a small one and holding very little 
concealed residual urine, constitutes a contra indication to resection 
for the reasons given on p 2024 

Preliminaries — Vasotomy , with the object of prey enting epididy- 
mitis, is recommended by some surgeons for eyery patient who is to 
undergo resection it is probably always wise to employ it if sepsis 
is present 

Cystostomy is used in conjunction with pemrethral resection under 
the following conditions 

(<i) To improy e renal function when catheter drainage is meffectiye 
(6) In the treatment of cystitis before ojieration if this does not 
readily respond to catheter drainage 
(c) If seyere infection folloy\s the rejection 
(rf) When an unusual amount of hemorrhage occurs during the 
procedure, and persists in spite of attempts to arrest it 
( c ) To encourage shrinkage of large prostates before re-'ection 
When perurethral prostatectomy has been selected, the necessity for 
preliminary cystostomy should not be regarded as a reason for 
abandoning the method, for the operation makes it easier to control 
cither hemorrhage or sepsis, and continuous bladder irrigation may 
help greatly in their treatment Cystostomy , for this purpose should 
be performed immediately abov e the symphy sis pubis by one of the 
methods described on p IPSO A suprapubic tube of the de Fewer 
type should be used At the time of the perurethral resection this 
should be left plugged, though when necessary the spigot can be 
remoyed , a useful means of thoroughly flushing the bladder i> thus 
available 

McCarth) dia therm} resectoscopc. 
mav be one of exceptional 
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ihral reaction is undoubtulh the method of choice In such instances 
this operation is compnrativeh simple for the tumour commonh 
contains a high proportion of fibrous tissue and therefore bleeds little 
An effective cure is to be lApecttd and the con vale cence is short 
These are the cases in which operation b\ enucleation is most difficult 
for the plane of clea\ ige is rareh well defined The operation is also 
well suited to cases m which there is a localized enlargement of the 
middle or one lateral lobe forming a ball \ al\ c obstruction 

Preliminary investigations — Attention should be specialh directed 
towards ascertaining the dimensions of the gland On rectal exanuna 
tion the projection backwards and added width of the prostate indicate 
its lateral bulk The increased height gne a measure of its upward 
extent This is most accurateh estimated b\ bimanual examination 
which is easv unless the patient is unduh obc e or quite unable to 
relax the abdominal wall Cvstoscopv determine the degree of 
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prostatectomy (p 2047) If these are not closely adhered to there 
ma\ well be a tendency to employ this treatment in anticipation of 
progressn e obstruction this is a factor which is extrcmelv difficult 
to assess It is undoubtedh m the best interests of the patient rather 
to keep watch for its appearance than to assume it to be inevitable 
It has been stated (Caulk) that after diathermy resection for benign 
enlargement of the prostate the remainder of the gland tends to shrink 
but this is not certain Perurethral prostatectomy is a measure which 
relieves obstruction in proportion to the completeness with which it is 
performed It must constantly be borne m mind that the aim of 
treatment in this disease is to relieve mechanical obstruction If the 
prostate is much enlarged a great deal of tissue has to be removed It 
is not sufficient merely to resect the intravesical projection If no 
more than this is done retention of urine if present beforehand often 
remains unrelieved while in other instances the volume of residual 
unne is not appreciably reduced In a certain proportion of cases 
treated to this limited extent some reduction of the residuum doe* 
occur and it may be accepted that this is in part due to actual relief 
of obstruction but two other factors have to be considered One is 
the period of catheter drainage which is the routine after treatment 
in such cases and which allows the bladder musculature temporarily 
to recover its tone The other is cystitis which of itself tends to 
effect a reduction of residual unne (see p 20 IS) No form of 
prostatectomv can be considered successful unless the volume of 
residual urine is permanentlv reduced to a minimum 

The views of McCarthv do not entirely accord with the foregoing 
remarks He writes * the objective being the restoration of the 
normal cannular character of the prostatic urethra in exaggerated 
degree This was the concept of the waiter at the inception of this 
work and it remains unchanged A number of highly qualified 
urologists however entertain the conviction that what amounts to 
subtotal prostatectoim is or should be the desired objective 

When a prostate of large dimensions is to be treated bv resection 
the surgeon must anticipate a prolonged operation and it is often 
unwise to attempt the removal of all obstructing tissue at one session 
for much has to be removed and a large raw and necrotic surface 
necessarilv result* Hemorrhage is specially profuse in these cases 
and renders the procedure unusuallv difficult Spec Til provision for 
bladder drainage by cystostomy mav be required indeed it may be 
desirable to establish this some weeks in advance Tor these reasons 
prostates which are greatly increased in size though they can be 
successfullv resected are bv most surgeons usuallv treated bv other 
routes 

"Moderate degrees of prostatic enlargement may be satisfactonlv 
treated by perurethral rejection although mam surgeons continue to 
prefer enucleation For relativelv small but highlv obstructive enlarge 
ments of which the small fibrous prostate is the commonest perurt 
/ u i MfUr iw v 
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thr.il resection is undoubtedly the method of choice In such instances 
this operation is comparative!! simple, for the tumour commonh 
contains a lngli proportion of fibrous tissue and therefore bleeds little 
An effective cure is to be expected, and the convalescence is short 
These arc the cases in winch operation by enucleation is most difficult, 
for the plane of cleavage is rarel\ well defined The operation is also 
well suited to cases in which there is a localized enlargement of the 
middle or one lateral lobe, forming a ball valve obstruction 

Preliminary investigations. — -Attention should be specially directed 
towards ascertaining the dimensions of the gland On rectal examina 
tion the projection backwards and added width of the prostate indicate 
its lateral bulk The increased height give a measure of its upward 
extent This is most accurately estimated by bimanual examination 
which is easy unless the patient is unduly obese or quite unable to 
relax the abdominal wall C\stoscop\ determines the degree of 



intravesical projection, and if a marked anterior V notch is seen 
at the internal meatus, the resection will be incomplete unless the 
front portion of the gland is included It wall also reveal the presence 
of complications such as vesical calculi growths or diverticula 
Posterior urethroscopy is of special value as b\ this means the 
increased length of the prostatic urethra is recognized, as is the exact 
distance between the verumontanum and the internal meatus This 
is the most important measure of the size of the intravesical projection 
A panendoscope (Tig 1015) is one of the best instruments with which 
to make this examination, because the view through it is the same as 
that obtained with the re«ectoscope thus the amount of tissue which 
will require removal can be estimated with accuracy 
The urethra must not only be free from stricture, but must be one 
which can be readily dilated without injury to its mucous membrane 
to size 26 or 28 Charnere (15 or 17 English) or even larger according to 
the size of resectoscopc to be employed If the only narrowness in it 
is at the external meatus, this can be treated b\ incision, but no 
attempt should be made to pass a resectoscope through a urethra 
which, in its other parts, is not sufficiently wide, because of serious 
danger both of immediate sepsis and ultimate strict u re-formation 
Urinary infection, if of mild degree, is not a contra-indication to this 
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method of treatment but if sev ere it must bt reduced before rejection 
Renal function must be carefullv investigated and the need for treat 
ment to impro\e this is preci eh the same as when prostatectomy b\ 
other methods is intended 

Perurethral prostatectomj is often advised for old patients who are 
in poor general condition It should not however be considered 
devoifl of nsh Certain conditions which maj be associated with 
enlargement of the prostate must be mentioned together with their 
treatment in relation to perurethral prostatectomy 
Vesical calculi if small can be aspirated through the resectoscope 
but if large they should be removed bv lithotomy m such instances 
suprapubic prostatectomj is likely to be emploj ed though perurethral 
resection can be undertaken later if desired 
Vesical papillomata should be entirely destroy ed bj diathermy before 
prostatic resection In malignant groyyth of the bladder treatment 
will be directed rather towards this than to the prostate 
A vesical diverticulum unless it be a small one and holding very little 
concealed residual unne constitutes a contra indication to resection 
for the reasons given on p 2024 

Preliminaries — I asolomy with the object of preventing epichdj 
mitis is recommended bj some surgeons for every patient "ho ts to 
undergo resection it is probably always wise to employ it if sepsis 
is present 

Cystostomy is used in conjunction with perurethral resection under 
the following conditions 

(a) To improv e renal function when catheter drainage is ineffective 
( h ) In the treatment of cystitis before operation if this does not 
readily respond to catheter drainage 
If severe infection follows the resection 
(</) When an unusual amount of h-emorrhage occurs during the 
procedure and persists in spite of attempts to arrest it 
(f) To encourage shrinkage of large prostates before resection 
When perurethral prostatectomy has been selected the necessity for 
preliminary cystostomy should not be regarded as a reason for 
abandoning the method for the operation makes it easier to control 
either hemorrhage or sepsis and continuous bladder irrigation maj 
help greatlj m them treatment Cv stostomv for this purpose should 
be performed immediately above the svmphvsis pubis bj one of the 
methods described on p 1^80 A suprapubic tube of the de Pezzer 
tjpe should be used At the time of the perurethral resection this 
should be left plugged though when necessary the spigot can be 
removed a useful means of thoroughlj flushing the bladder is thus 
av ailable 

Perurethral prostatectomy with the McCarthj diathermy resectoscope 
—The operation is never easy and maj be one of exceptional 
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difficult} Experience in the. method is essential if the best results 
are to be obtained In preliminary training much can be learned 
by studying the posterior urethra, both in normal cases and in 
disease, through a posterior urethroscope Moreover a preliminary 
examination with this type of instrument yvill familiarize the operator 
with tlic landmarks in any particular case, and will obviate a search 
yyhicli may be fruitless when the medium has become bloodstained 
during resection The fore-oblique telescope which is used in the 
panendoscope, and also in the rc^ectoscope, is specially designed for 
the examination of the \ erumontanum and stnicturcs above it up to 
the bladder neck The line of sight is inclined only 15° from the long 
axis of the telescope, and for this reason the view obtained is \ery 
different from that seen through a cysto urethroscope The latter, 
being primarily intended for u-.e within the bladder has its line of 
sight at right angles to the shaft of the instrument, or only very 
slightly inclined from this The use of the panendoscope is not, 
however, limited to the posterior urethra, for through it the internal 
meatus, the trigone, the ureteric orifices, the inter-urcteric bar and 
the adjacent parts can be seen perfectly , though conbidcrablc practice 
is necessary before the operator becomes familiar with the appearances 
of this region through the fore oblique telescope This knoyvkdge is 
all important for the success of perurethral prostatectomy There are 
tyvo important landmarks the identity of which must be established 
yyith certainty , and never lost These are the y erumontanum and the 
internal urinary meatus 

The verumontanum is important because that part of the prostate 
which forms an obstruction to unnary outflow always lies above it 
Neither in resection nor in prostatectomy b\ other methods is it 
necessary to remove any portion of the gland below this level Also 
immediately above the y erumontanum in the middle line the prostate 
is thin, and if during the process of resection tissue ib removed from 
this region, there is serious risk of opening up the cellular spaces 
behind it Furthermore if the verumontanum is accidentally des- 
troyed, the operator may find that owing to losb of thib landmark he 
ib cutting too far down the urethra and thereby risking injury to the 
compressor muscle If thib is seriously damaged incontinence of 
urine may result Whatever tvpe of resectobcope is employed, the 
operator will be well advised to glance frequently at the verumon 
tanum He will thus ensure that if by chance it is partially coagulated 
at the end of one cut, it will not, owing to a mistake in its identitv 
be resected subsequently 

The internal unnary meatus mav undergo varioub degrees of distortion 
in prostatic enlargement The operator should, therefore, study it 
closely in all aspects before resection is commenced If the degree of 
hypertrophy is slight, the inter-uretenc bar may be visible m the same 
field as the intravesical prostatic projection, although when the latter 
ib more developed the bladder-base is completely' screened by it 
Those who are inexperienced in the use of the fore-oblique telescope 
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maj find difficulty in distinguishing between these two important 
landmarks the view being much fore shortened so that the inter 
ureteric bar appears much closer to the internal meatus than when 
seen through the right angled telescope of the ordmar\ cystoscope 
On this account serious errors ha\e been made and when tlu inter 
ureteric bar has been mistaken for the intravesical projection cuts 
have been made with the diathermy loop which have penetrated 
through the bladder wall If in doubt as to these landmarks the 
operator can be sure that he is viewing the internal urinarj meatus by 
noticing that if the instrument is withdrawn a little the onl\ view 
obtainable will be of the posterior urethra and if the water inflow is 
shut off even this is lost for the walls of the passage collapse upon the 
objective On advancing the instrument again by the same amount 
the margin of the internal meatus once more comes into view 13 \ 

rotating the instrument this can be traced round until the anterior 
V notch which is characteristic of intravesical prostatic enlarge- 
ment comes into view This is found at 12 o clock in cj stoscopic 
terms or slightly to one side of it The instrument is now again 
rotated keeping the margin of the internal urinary meatus in view 
until fi o clock is reached If now the instrument is pushed slightly 
into the bladder and the ocular end is raised the inter ureteric bar 
will in many instances come into view and once identified m this 
manner it should not again be confused with the prostatic margin 
The operator must not lose hts bearings m relationship to either the 
vesical neck or the verumontanum and if at any time during the 
process of resection he is in doubt he should make a careful check 
It is sound practice to complete the resection of one side of the prostate 
before treating the opposite side thus the ldcntitv of an important 
landmark is preserved as long as possible 

Until therefore the surgeon feels certain that he possesses an 
intimate knowledge of the appearances of this part of the unnarj 
tract as seen through a fore oblique telescope and moreover tint he 
can use correctly the water irrigation which forms such an important 
part of the system he will be well advised not to undertake perurethral 
prostatectomy For his first attempts he should choose cases in which 
eirAy •a tt-K tvAs v& ewei uwi where tvnmnctba^e wav he 

expected to be slight 

The resectoscope is a somewhat complicated instrument It is 
essential to know precisely how to assemble it and also to become <o 
familiar with its working that the necessary movements can be 
performed almost automatically The dia therm j machmt must be 
of reliable manufacture and if necessary its cutting power should be 
tested by using one of the resectoscope loops on a piece of meat under 
water All connections and swatches must be in good order The 
general arrangement of this apparatus of the irrigator and of the 
patient should be as described for cy stoscopic diathermy of bladder 
growths ( see p 200o) except that a cutting current of greater strength 
is required Care must be taken to a\oul oyer-distension of the 
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bladder, and the reservoir of the irrigator must not be more than 2 ft 
above the patient The surgeon usually operates standing, provided 
that the table can be raised to the necessary height 

The resectoscope is entirety dismantled and sterilized b\ soaking m 
1 0,000 0x5 cy anide of mercury solution After use it should be well 
washed Under a tap, and the metal parts wiped over with spirit to 
remove all grease before drying, but spirit should not be applied to the 
varnished parts A coagulating electrode and a spare loop should be 
kept at hand, sterilized Other equipment which ma\ be required 
during the operation is a set of metal dilators a bladder s\ ringe, grab 
forceps to recover pieces left m the bladder and the bulb of a Bigelow s 
evacuator, with a fitting to adapt it to the resectoscope sheath 
Suitable catheters and perhaps an introducer will be required at the 
end of the operation 

The anesthetic wall vary according to the surgeon s choice (Sec 
p 2046) It must last for at least one hour or m a few instances up to 
one hour and a half 

Strict asepsis must be maintained throughout the operation, and 
in after care 

Technique — To ensure that the urethra is adequate in size, metal 
dilators are passed sizes 18/15 to 14/10 English if the resectoscope is 
of size 26 Chamere, or up to 1 C/1 8 if it is 28 Charriere The resecto 
scope is then introduced, and m doing so every care must be taken 
not to injure either the anterior or the prostatic urethra It must 
therefore, be well lubricated one of the water soluble preparations 
being emplojed, since after paraffin it is difficult thoroughty to 
cleanse the instrument at the conclusion of the operation After 
the beak has passed the compressor urethra the outer end of the sheath 
must be full} depressed, often until it is well below the horizontal plane 
Unless this is done the beak is apt to penetrate the prostate, an error 
which raaj make its introduction impossible and which produces 
laceration and bleeding great!} obscuring the field of view 

The obturator is withdrawn and unne flows out of the bladder 
The inflow tube leading from a reservoir, and the outflow tube draining 
junio a bucket- are joined to t.he Abeat.b Washiqy ran be done with a 
s}rmge or from the irrigator water being run in while the end of the 
sheath is closed with a linger, but little time should have to be spent 
on this, for if the urine is v ciy turbid the case is not suitable for tins 
operation The loop carrier fitted with its telescope, is introduced 
the loop being m the full} withdrawn position The lamp must be at 
iuli brilliance The sterilized diatherm} flex is joined to the mstru 
ment, and the foot switch placed in a convenient position The 
strength having been previously adjusted on the machine, the current 
is turned on 

Perurethral resection of the prostate is best begun in the middle line 
posteriori}, that is in the 6 o'clock position In the description of the 
usual technique winch follows it i> assumed that the prostate is onlv 
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moderately enlarged The position of the instrument must in the 
first instance be such that the field of \ ie\v is wholly that of the intenor 
of the bladder except for a small portion of the intravesical projection 
seen in the lowest part of it The loop can now be safel\ wound out 
until it is either in position to make a full length cut or one less than 
this according to the distance between the v erumontanum and internal 
urinary meatus I'he whole instrument is now slightly withdrawn 
and the ocular end elevated until the loop is seen to disappear from 
view behind the intravesical projection of the prostate The ocular 
end is raised somewhat further usual!} until the sheath makes an 
angle of about 45° above the horizontal plane While the left hand 
holds the sheath very steadily the current is turned on b\ pressure 
on the foot swatch With the right hand the lever is moved with 
moderate speed to wind the loop back and thus to make the first cut 
Just before this is completed the telescope becomes automatically 
pushed back into such a position that short-circuiting on to it is 
impossible At the end of the cut when the le\er has reached the 
limit of its rotation the operator switches off the current by releasing 
the pressure on the foot swatch It is important to do so promptly to 
minimize the risk of burning the sheath The water inflow may then 
be shut off and the earner complete with the telescope and loop 
withdrawn from the sheath when as a rule the piece of tissue which 
has been resected comes out with it or is perhaps washed out with 
the water as this gushes out This should be caught m a receiver by 
an assistant Many operators only remove the earner in order to 
disengage those pieces which become stuck to the loop allowang those 
which are free to drop back into the bladder and remain there until 
the operation is complete In either case the bladder should be 
allowed to empty before a further cut is made in order to avoid the 
risk of ov er distension The carrier if it has been remoi ed is 
re introduced and the telescope havang been pushed forward into the 
observation position an examination is made of the field of operation 
beginning with the verumontanum As the instrument is pushed 
forwards towards the bladder the trough from which the first cut was 
made is well seen By contrast with the urethra on either side it is 
pale and bloodless unless one or more vessels are bleeding where they 
have been cut across The position of the verumontanum is again 
determined bv withdrawing the instrument which is then pushed 
sbghtly mw ards to shield this landmark from destruction and the loop 
is wound along the trough which the first cut has made for this prov ides 
a route by which it can be advanced into the bladder without risk of 
breakage Wien the loop is sufficiently far forward it Will be «een to 
be once more within the bladder The instrument is sbghtly rotated 
in order to make the next cut to one side of the first say at 7 o clock 
In this position the loop again becomes lost to view behind the mtra 
vesical projection The ocular end is raised in order that the loop 
may embed itself in the tissue and the second cut is made exactly as 
in the first instance A third ait mav perhaps be made in the same 
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manner and m the same region, that is, close to the middle line The 
operator will be well advised, in the majority of cases, not to make 
mim cuts in the region of 6 o’clock, for when the intravesical pro- 
jection and that part of the gland which lies immediately behind it 
has been removed from this area there is usually but little prostatic 
tissue remaining,. When sufficient resection of the middle lobe has 
been earned out, the operator turns his attention to one of the lateral 
lobes, and the resection on one side should be completed before 
beginning on the other Towards the end of the operation the region 
of the middle lobe, or any other area, can be trimmed up if necessary 
it is always safer to adopt this course than to cut one part too 
extensively in the first instance 

It is immaterial which side of the prostate is hrst resected It is 
my practice to deal first with the right lobe It is well to state 
again that in the tvpe of case at present being discussed enlarge 
ment of the prostate is assumed to be of onI\ moderate degree 
The procedure in dealing with the lateral lobes is that alreadv 
described The verumontanum being examined from time 
time as a landmark, the sheath is alwavs advanced sufficientlv 
to screen it, and the loop is then wound forward through the trough 
made by^ the preceding cuts to a distance sufficient for it to enter the 
bladder The sheath is then rotated until the loop comes to he 
behind the remaining part of the intravesical projection of the prostate 
for which purpose some adjustment may be necessarv by winding it m 
or out but not by withdrawing the sheath The ocular end of the 
instrument having been elevated, the foot-switch is used to turn on 
the current, and the cut is made This process is continued working 
gradualh round the clock Resection of that half of the prostate 
wluch is being treated must not be considered complete until the 
anterior ' V ' notch is reached, for although m minor degrees of 
enlargement, with small amounts of residual urine less than this may 
be satisfacton , cases with considerable urinary obstruction will not 
be reliev ed if the an tenor part of the prostate is untreated Resection 
anterior to the line 9 o’clock to 8 o clock is less easv than m the lower 
half of the cude formed by the internal meatus for a view is not «o 
exsvlv obtained and the gnp upon the lever of the instrument has to 
be reversed 

Wien resection of the nght half of the prostate is completed the left 
is dealt with m a similar manner and to the same extent It is 
convenient to lav the pieces out upon a strip of gauze in a position 
corresponding with that part of the prostate to which thev belong 
This helps the operator to appreciate how the' resection is proceeding 

Hemorrhage — In the great majority of cases hemorrhage is suffi- 
ciently profuse to require treatment, and may be very severe in a 
few instances, however, it is so slight that the resection can be 
completed without the need to give special attention to any individual 
vessel Riches reduces the incidence of primary Ircmorrhagc bv 
vol n — 34 
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injecting into the substances of the prostate a mixture of 0 5 c c of 
adrenalin (1 1,000), added to 9 c c of percaine (I 1,000) Tor tins 
purpose a special long needle is required, hiving a ba\ onet socket at 
the outer end By means of a small svnnge the mixture is injected 
under vision into the areas to be resected , the tissues blanch 
and bleeding .is considerably lessened However, even if this 
procedure is employed a resection can but rarely be completed without 
some time being spent in the arrest of bleeding Another means 
which has been suggested to limit pnmarj hemorrhage is to begin 
the resection with deep cuts at 5 and 7 o clock, because the mam 
artenal supply of the gland tends to be concentrated at these points 
and when the vessels here have been sealed, bleeding during the 
remainder of the resection is reduced 

It is sound practice to deal with haemorrhage at the earliest possible 
moment whenever therefore, the making of a cut divides a vessel 
which is of sufficient importance to spurt continuously , and thereby 
to impair visibility it should be at once sealed off, unless it is the 
operator s intention to make another cut in the same region which 
must inevitably open up the same vessel Delay in doing so may 
cause the medium to become so blood stained that it becomes very 
difficult to find the v essel In treating bleeding of this type the loop 
should be wound forward until it is brought into light contact with 
the spurting vessel If this is done with accuracy a momentan 
pressure upon the foot switch will seal it No attempt should be 
made to coagulate extensively 

If haemorrhage is treated m this way a reasonablv clear field can be 
maintained throughout the operation, and at its conclusion less time 
has to be spent in a search for vessels which hav e been left unsealed 
in the hope that bleeding would cease spontaneouslv It is sometimes 
impossible to coagulate larger vessels with the loop, and it then 
becomes necessary to substitute a small ball electrode II this is 
used the intensity of the current should be reduced To employ this 
type of electrode the earner has to be withdrawn to fit it, unless a 
spare telescope so equipped is a\ ailable This is a serious disadv antage, 
for by the time it has been re introduced there ma\ be considerable 
difficuftv in locating the artery even tfroagfr its position had tofc/re 
been accurately determined This is a further reason for using 
the loop to deal with each vessel soon after it has been first cut It 
may be thought that this entails a loss of time, but the relatively clear 
field which obtains throughout the resection greatly facilitates each 
successive step and thereby shortens the total duration of the operation 
Moreov er the loss of blood is greatlv reduced 

The description of perurethral resection which has so far been given 
is the standard procedure used where the gland is only moderately 
enlarged When there is more enlargement and the distance from 
the verumontanum to the internal unnary meatus is considerablv 
increased, the range of movement of the loop is not sufficient to cover 
this extent m one cut Resection is therefore begun with full length 
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cats at the bladder end of .the prostatic urethra and, when this area 
has been dealt with, shorter cuts are made lower down where required. 

In perurethral resection the cuts which are made posterior to the 
line 9 o’clock to 8 o’clock are longer than those in the anterior half 
Of the circle, for the reason that in prostatic enlargement the urethra 
is more lengthened posteriorly than anteriorly. As has already been 
mentioned, special care must' be exercised in the region of G o’clock, 
particularly below the vesical neck, where the gland tissue is more 
scanty. 

Resection of prostates that are much enlarged. — When there is much 
lateral-lobe enlargement, prostatectomy by enucleation is by many 
considered a better operation than perurethral resection, but if the 
latter is selected the process must be carried out extensively, particu- 
larly in the segments 7 o’clock to 10 o’clock, 5 o’clock to 2 o'clock, and 
throughout the whole distance from the internal urinary meatus to 
within a centimetre or so of the verumontanum ; nothing less than 
this will' provide certain relief of obstruction. The procedure is not 
easy, for the deep wide trough which is so quickly produced when 
there is only a middle-lobe enlargement to be dealt with, does not 
readily materialize when the lateral lobes are hypertrophied. On the 
contrary, until a considerable amount of tissue has been removed these 
parts continue to bulge towards the middle line. When this stage is 
passed, a further difficulty is encountered if the ordinary type of 
McCarthy resectoscope is employed, for the more outlying parts of the 
gland become increasingly inaccessible owing to the beak of the instru- 
ment pushing the upper portions of the gland away and thereby 
rendering the latter part of each cut ineffective. Severe hemorrhage 
is frequent in this type of case, and its control is not easy, yet must 
be effective. A large raw area necessarily results, and if much sepsis 
occurs may be a serious complication. 

When this method is employed in treating gross enlargement of the 
prostate it may frequently be wise, at the first' session, to confine the 
resection to one half of the gland, completing the operation after an 
interval of two weeks or more. If cystostomy is performed some 
weeks Id .advance,, tire .gland often shrink^, and this makes resection 
easier. Suprapubic bladder-drainage still further raises the pro- 
portion of cases which are suitable for treatment by this method, 
because it minimizes the effects of sepsis and aids the control of 
hemorrhage. The patient who is to undergo perurethral prosta- 
tectomy is naturally anxious to avoid an operation for temporary- 
drainage of the blaclder, but permission to perform it, if necessary, 
should always be obtained. 

In all cases, when sufficient tissue has been resected the operator 
must be satisfied that the control of hemorrhage is adequate. The 
water which returns when the bladder is irrigated should not contain 
more blood than will make it faintly pink. If it is heavily coloured 
there is a serious risk of clot-retention. In such cases a further search 
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must be made for bleeding vessels which when found should 1 c 
sealed by coagulation 

Before the resectoscope is withdrawn any pieces of tissue which 
have been left within the bladder must be recovered Tin can most 
easilj be effected by means of the bulb of a Bigelow s evacuator filled 
with water and attached by an adaptor to the resectoscojie gentle 
compression and suction being emploi ed to aspirate the resected 
pieces Other method* are the use of Loughnane s liooh (Tig lOlf) 
or grab forceps working through an adaptor carding the telescope 
in either instance the pieces are secured under 1 ision 

The operation is concluded b\ the introduction of a resection 
catheter size 24 or 26 Chamere <14/15 English) (Tig 1017) Tin* 
can be passed through the resecto*cope before the latter i* withdrawal 
If preferred a ho 24 Coid6 (14 English) silk web catheter can be 
employ ed a sty let if necessary being used for its introduction In 
either case the instrument is fastened in position and syringed through 
before tile patient is returned to bed 


F g to 16 — Loughnane s hook 



F g S017 — Flute 1 pped resect on catheter 

A record of the number of pieces iemo\ ed should be kept and tl e 
total mass weighed Sections of die tissue should be made for 
microscopy for coagulation does not pre\ent a histological diagnosis 
between malignant and innocent disease 

I use a mod fied technique of diathermy pemrethral resection Except 
when dealing with a very pronounced intrax esical projection the loop 
is not advanced so that it enters the bladder to he behind the intra 
vesical projection It is placed under vision m position against the 
prostate either just below the summit of the intravesical projection 
or within the urethra immediately below the internal urinary meatus 
As the current is switched on the first movement made 1 * to embed 
the loop deeph in the tissues bv pressuie with the beak of the instru 
ment When this has been done the cut is made m the usual manner 
The resection is continued throughout all aspects of the gland most 
tissue being resected from the lateral lobe* between 7 o clod and 
10 o dock on the left and between 5 o clock and 2 o clock on the right 
Care is taken not to remove too much tissue at either C o dock or 
12o clock though resection i> not omitted in either of the^e regions 
When the resection has been completed it is found that « caviti 
has been excavated from beneath the bladder and except perhaps in 
the region close to 6 o clock tins has been done entireh wit! in the 
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confines of the prostate The result resembles that which is produced 
after a prostate has been enucleated The trigone usually remains 
untouched, though in the middle line and just on either side a 
small amount^of it may sometimes ha\ e to be removed in- the process 
of cutting awa\ the enlargement of the middle lobe from beneath it 
1/ the resectoscope is non withdrawn so that the objective is just 
above the level of the verumontanum the cavity can be seen, and m 
the distance is a relatively small opening into the- bladder This 
presents a marked contrast to the wide funnel-shaped appearance 
which results from perurethral resection by the usual technique The 
opening can easil\ be enlarged if necessary , but the less of the trigone 
resected the better from the point of view of immediate haemorrhage 
and subsequent sepsiS, both of which are diminished by this technique 
My modification of the McCarthy resectoscope (Fig 1018) greatly 
facilitates the process of excavation of the lateral lobes from beneath 



Fig 1018 — R Ogjer Ward's modification of the McCarthy resectoscope 


the bladder, and with this object it is designed to cause the loop to 
project well m front of the sheath when in the forward position 
This has the added advantage that the loop is much more easily seen 
than in other patterns of this instrument The beak is very short 
but supports the loop firmly in all positions thus it is effective for 
either long or short cuts It is 2G Cham&re (15 English) in size 

V/&A. kb/t W.k kb/t bbid/Ier. on/i 

subsequently by the bulb of a Bigelow’s evacuator or sometimes by 
grab forceps A large catheter cannot be introduced through this 
sheath, but there is no difficulty' in introducing it afterwards if a 
rubber H Harris catheter with a stylet, or a silk web catheter, is 
employ cd 

After-treatment —For the first twenty -four hours after perurethral 
prostatectomy it is essential that a very careful watch should be 
maintained to ensure that drainage is continuous If haemostasis has 
been effective and the catheter is in good position there should be no 
difficulty The operation is usually performed under low spinal 
anesthesia and the patient is therefore able to resume abundant 
drinking as soon as he leaves the operating table, thus tending to 
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dilute any blood which nia\ be present in the bladder The nurse 
must satisfy herself that the catheter drains continuoush If in 
doubt, a clean \ essel should be placed in position and if after ten 
minutes no urine has run into it, it is obvious that the catheter is 
either blocked or out of position, and steps must be taken to remedy 
this If the fault is one of position, gentle pushing of the catheter 
into the bladder will probabfy produce a gush of blood tinged fluid 
If it is due to clot, prompt s\ ringing may re establish drainage Small 
quantities should be used not more than s iy, 2 oz at a time, but 
these should be vigorously injected with a good syringe in order to 
clear the catheter from clot The nurse mat safely inject such 
quantities up to a total of about 10 oz unless the patient complains 
of discomfort If such measures fail to clear the catheter the surgeon 
must be informed and it is for him to decide the ne\t step in treatment 
In some cases there will be reason to anticipate that clots will 
obstruct the cathetei and it should therefore be svnnged with small 
volumes of oxy cy amde of mercur\ 1 6000 e\ery twenty minutes, and 
later at gradually increasing intervals until it is clear that the danger 
of primary or reactionary haemorrhage has passed During the 
succeeding days the catheter should be irrigated about four times m 
the twenty four hours to minimize sepsis 
The removal of the catheter — This step may be taken as early as 
twenty four hours after the Tesection or may be delayed for a week, 
according to the persistence of haemorrhage, the amount of infection 
present and the completeness of the resection The patient may then 
be allowed to get up The catheter should be remov ed at a time when 
it is convenient for the operator to examine the patient a few hours 
later to satisfy himself that the bladder is not becoming distended, 
for this may happen in spite of the patient reporting frequent and, as 
far as he can judge adequate micturition If partial or complete 
retention develops the catheter should be replaced and tied in position 
It should not necessarily be assumed that the operation has been a 
failure for in many instances after a few days, when healing is more 
advanced, the patient finds himself able to micturate more freely and 
the amount of residual urine becomes much reduced So long, how 
e\er as this exists in any considerable volume, treatment bv an 
in dwelbng catheter or by daily instrumentation must be provided 
In the absence of drainage the urine becomes increasingly septic and 
the patient s condition steadily deteriorates 
The patient should not be dismissed from observation until — 

(1) Residual urine is absent orhas been reduced to a small amount, 
and it seems clear that no increase m this volume is likely to occur 

(2) It is apparent that urinary sepsis is not se\ ere or if present 
that it is well tolerated 

(3) The risk of secondary hemorrhage is past 

If, therefore the resection has been extensile the patient should be 
kept in hospital until after the 12th day 
Throughout this period and for 'ome weeks afterwards an intensive 



HEMORRHAGE 


2093 


diuresis must be maintained Patients are very apt to relax this as 
soon as they return to their homes, and in such instances sepsis w ill 
often become much increased Urinary antiseptics should be pre- 
scribed c g , sulphamlamide or other drugs of tins group Abdominal 
examination should be made from time to time to ensure that an 
insidious oxer distention of the bladder has not developed, and within 
a month of the operation a catheter should be passed to determine 
the volume of residual urine 

Difficulties and complications (1) Destruction of landmarks — The 
verumontanum will be coagulated or resected if care is not taken 
always to end each cut above it Whenever it has been inspected 
the sheath must be again advanced sufficiently to cover it If this 
landmark is inadvertently destroyed great care is necessary to avoid 
cutting through the mucosa in the region of the compressor urethra; 
and thus injuring the muscle beneath It may be difficult to be sure 
where the membranous urethra begins m such a case and if the 
operation is continued only short cuts should be made, and these 
confined to the upper portion of the prostate If the technique 
described is followed and resection of one lobe is completed before the 
Other side is treated the internal urinary meatus will in part remain 
intact until the latest stage* With increasing experience the operator 
will rarely be in doubt of his bearings m this region 

(2) Htcinorrhage — (a) Hiemorrhage occurring during the operation 
should never be allowed to become so severe as to obscure its origin 
The importance of dealing with spurting vessels at an early stage, 
even though they may sometimes be difficult to locate has already 
been stressed If for anv reason the hiemorrhage has been con- 
siderable, the first step is rapidly to empty the bladder of clot, and 
for this purpose irrigation with a bladder syringe is most effective 
As soon as this has been done the carrier, preferably fitted with a ball 
electrode m place of the loop, is re-introduced A s\ stematic search 
is begun and carried out as quickly as possible Water is run in at 
full pressure to gam a clear medium, and the instrument moved 
slowly backwards and forwards to examine the whole area which has 
been resected When a blood vessel is encountered the inflow should 
.hr jxinxur.ofanl> jOxui /iff. inr if left at .full .strength the blood is washed 
away' so fast that the source and intensity of bleeding is difficult to 
estimate As soon as the inflow is closed the bleeding vessel again 
becomes obvious, and, if large, the blood from it will quickly obscure 
the view' The inflow tap is therefore partly opened to dear the field 
sufficiently and yet leave obvious the point which is bleeding As 
soon as a good view has been obtained the electrode is wound forward 
by means of the lever until the ball at the end of it makes contact 
with the vessel, then the Current is switched on for a moment and 
the point is usually effectively sealed Excessive coagulation should 
he avoided, as it leads to undue necrosis of tissue Occasionally the 
bleeding may he so severe that the source cannot be ascertained In 
such cases the operator has to decide lmw much time may reasonably 
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be devoted to the attempt If in doubt he will be well advised 
promptly to adopt some other measure 
Venous bleeding is not usually of great importance, but if a vein 
of considerable size is opened the arrest of hemorrhage ma\ be less 
easj, than from an arterv, for whereas arterial blood can be seen to 
issue from a minute and sharplv defined puncture, that of a vein comes 
from a larger opening and one which tends to retract into the tissues 
The sealing by coagulation of such a vessel is, for these reasons, often 
difficult, particularly when, as sometimes happens, even slight pressure 
near to it with the electrode momentarily stops the bleeding 
Special hemostatic catheters may be employ ed, and may be either 
a Foley pattern size 24 or 26 Chancre (14/15 English), which is 
made of rubber (Fig 1019,a) or the Yates-Bell ty pe, which is of silk 
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web construction (Fig 101 9 , b) In either instrument a balloon is 
included near the ey es of the catheter The catheter is passed until 
the dilatable portion lies within the bladder The latter is then 
inflated by a record syringe through the small tap fitted to the side 
tube and, when it is sufficiently blown up, the catheter is lightly pulled 
upon to bring this portion into close contact with the area of resection 
While it is held m this position an attempt is made to clear the bladder 
cavity of clot by sy ringing through the channel of the catheter 1 1 
may be possible by this means, and particularlv if the bag is manipu- 
lated into the best position, to control the hemorrhage and at the 
same time to allow catheter drainage If this is successfully accom- 
plished the catheter is fixed in position and the rubber portion can be 
deflated after about four hours The instrument should, however, be 
left in stlu for one or two days 

If such a special catheter is not available, or if blood clot has already 
accumulated within the bladder, cystotomy should be performed 
immediately, and a haemostatic bag placed in position according to 
the method used in suprapubic prostatectomy (see p 2058) If a 
hemostatic bag is not available, packing may be introduced into the 
area resected and kept in position by further packing within the 
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bladder General measures to combat the effect of hemorrhage 
should then follow 

(&) Reactionary hamorrha^e and dot retention —It has already been 
emphasized that no patient should be allowed to leave the operating 
table until adequate haemostasis has been effected and all clot has 
been washed out of the bladder The need for constant observation 
of ever} case of perurethral prostatectomy during the hours imme- 
diately following the operation has been pointed out In some cases, 
however, in spite of <ill precautions, blood clot will accumulate in the 
bladder owing to persistent oozing, or reactionary haemorrhage may 
bring about the same result In such conditions the catheter does 
not dram freely, lotion injected with a syringe is not recovered, and 
the bladder presently forms a palpable tumour above the symphysis 
pubis If the patient’s condition is otherwise good, the treatment 
suggested by Sampson Handley may be employed One ounce of 
glycerin of pepsin is injected through the catheter into the bladder 
and the end is closed by’ a spigot Morphia gr J is then administered 
hypodermically After half an hour the spigot is removed and in 
many instances the digested clot, together with urine and lotion, will 
pour out of the catheter If necessary', a glass bladder sy nnge can be 
attached to the catheter and suction employ ed to remove the remainder 
The bladder is then washed out and m many cases, now that it is 
emptv , no further serious hremorrhage occurs An alternative method 
fs to introduce the resectoscope and through this to remove portions 
of the clot with long crocodile forceps, and then gently to wash out 
the bladder by means of the bulb of a Bigelow s evacuator through 
the resectosc9pe 

If, however, such measures fail to empty tlie bladder, or if 
hemorrhage persists, cy stostomy should be performed to emptv the 
bladder of clot and to establish drainage, and if necessarv , a luemostatic 
bag may be introduced 

(c) Secondary heemorrhage may occur at any time until the separation 
of sloughs is complete, but is most likely between the Gth and 12th 
days For this reason the patient should be kept under observation 
until this period is passed Such hiemorrhage is likely to be com- 
plicated bv residual urine , a catheter should therefore be passed and 
tied in position, and the bladder irrigated frequently If this is not 
successful, cystostomy should be performed without delay 

(8) Sepsis — Some amount of sepsis in the area of resection is an 
inevitable result of the diathermy or any other method, but is not 
necessarily important and it is considerably lessened if mv technique 
is adopted Regular irrigations will m most cases prevent the 
dev elopment of senous cy stitis and ascending infection Sulphanilamide, 
or one of the derivatives, is useful If one or more large diverticula 
are present, cystitis is likely to be very' severe , the method should not 
therefore be employ ed in such cases 

(4) The loop fails to cut — It mav happen that, when the lever of the 
resectoscope is wound back and a cut is concluded, no piece of tissue 
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i> withdrawn Tin- maj be because the piece ha- been lift in the 
‘'heath or lost within the bladder An examination of the area just 
treated will u-uall} differentiate between the temporal} loss of a 
piece which lias been resected, or an imperfect cut, for in the latter 
case the piece of tissue mat be seen to be onl\ partial]} detached, 
and if so the loop must be again engaged and the cut completed to 
effect its remo\al If, howetcr, it is apparent that when the loop is 
moxed no cutting is taking place, the operator must ascertain whether 
this is due to an error in technique, such as fading to embed the loop 
properl} b\ adequate lifting of the ocular end, or to some fault 
m the equipment If the latter is suspected, the loop should be 
examined, and if it has become flattened out it should be gentlt bent 
back into position If this docs not rectif\ matter-, the flex leading 
from the instrument to the resecto-copc should be carefullt examined 
for, as a result of frequent boiling, the wires within this maj Ime 
disintegrated either in part or complctch, for which rca-on a spire 
lead should alts at s be 3\adablc If the loop is tested on a piece of 
meat under water before the operation, such failures will be a\oided 
flic diathcrmt machine itself, if of first class manufacture, is most 
unbkeh to fail The foot switch or flex leading to it occasional!! is 
at fault 

(6) The XLdicr does not return through the sheath a hen the carrier ts 
remoxed This maj be due to blocking of the lumen of the resecto- 
scope b} a portion of resected tissue, or to a mass blood-clot within the 
bladder in contact with the beak of the instrument A bladdir 
s}nngc should be used a few ounces being tigoroudt injected If 
tins measure is unsuccessful, the surgeon should palpate the abdomen 
through a sterile towel laid upon it If the bladder can be felt to be 
distended a further endea\our b\ stringing should be made to empt} 
it, but if it is not palpable the failure of water to return mat be due 
to a cut bating penetrated through the pro-tatic cap-ulc 11ns is 
particularh bkelt to happen if too much tissue is resected in cither 
the G o i lock or the 12 o clock region Onh gross errors of technique 
will lead to perforation of the trigone, which would, of cour-e. produce 
the same rc-ult Since in such a case it wall l c difficult to determine 
the site of leakage it is best at once to perform suprapubic c\ sto-toim 
and protide drainage of the pretc fi ic«il space Inexperience has led 
to cten more serious injuries, and cases hate been reported in which 
the rectum has been opened 

(G) I puUdyvutis is not more bkelt to follow this operation than 
ant other in which a tied in catheter is required Prchminart taso 
tom} to ax oid it has alrcadx been described (p 204^) 

(7) Stricture formation is les- likelt if the modem mctal-cot crul 
resectoscope sheath is cmplo}ed, as this is more easih introduced than 
the original pattern-, which were made of bakehte It i> altvavs a 
possible complication if instruments of 28 Chamcre and larger sires 
arc emploted Ant undue narrowing of the urethra should be con- 
sidered a contra-indication to perurethral pnMatectomt , and the 
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method should be abandoned if difficulty is encountered m the introduc- 
tion of dilators or the resectoscopt Cabot has suggested that the resec- 
toscope should be introduced through an external urethrotomy incision 
made into the bulbous urethra, thus avoiding injury to those parts 
which are particularly susceptible, namely the external meatus, the 
fossa naviculam, and the anterior portion of the penile urethra If 
strictures form they are likely to be severe 

A more immediate danger resulting from urethral injury is, that, 
during the period of catheter drainage septic absorption takes place 
through areas where the mucosa has been lacerated causing serious 
catheter fever 

{8) Ureemia Assuming that due care has been taken in estimating 
renal function and in empty ing the bladder if it has been over dis- 
tended, urareua is unlikely If it does occur it will be the result 
of pyelonephritis 

(9) Failure to rclicic the obstruction The need for close observation 
of the amount of residual urine after peruretliral prostatectomy has 
been pointed out When sufficient time has elapsed to allow the 
adema following the operation to subside and sloughs to separate 
the need for a further resection is apparent if a considerable \ olume 
of residual unne remains Tins may also be required if for some 
reason such as the large amount of tissue requiring resection, or 
because of troublesome lnemorrhage the operation was deliberately 
left incomplete A second resection may be undertaken a fortnight 
after the first, though it is often preferable to w ait for tliree or four 
weeks and this will certainly be better if a cystostomy has been estab 
lished If the renewal of the operation is attempted too soon sloughs 
m the posterior urethra will make the procedure difficult and the 
coincident sepsis increases the risk 

It may be necessarv to abandon an operation of perurethral resection 
before it has been completed, and the surgeon may feel unwilling to 
proceed further by this method, there is no difficulty in subsequent 
prostatectomv by enucleation 

Results. — McCarthy writes* that the permanency of results is 
largely dependent upon the thoroughness of the resection, but he 
goes on to state that this need not however, be carried to the point 
of subtotal prostatectomy , and he supports the %ieyv that when 
the obstruction is reliev ed there is a recession of the residual prostatic 
tissue ’ His experience of this method is of course a \ ery wide one 
I believe, howeyer, that nothing is lost and much is gamed in imme- 
diate results by the resection of large amounts of tissue from beneath 
the bladder, and it seems reasonable to suppose that the permanent 
results of this method will also be satisfactory But since recurrence 
of obstruction, due to the growth of an isolated .adenoma, is not 
unknown after prostatectomy by enucleation it is clearly impossible 
that perurethral resection in any form should proy ide a guarantee of 
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permanent cure The McCarthy technique has however been under 
tnal for a sufficient time to show that recurrence is uncommon 
and the patient who has realised the benefits of the operation would 
probably be quite willing to face a further treatment of the same hind 
if necessary McCarthy adds In general it may be said that 
resection mortality in competent hands will probably vary between 
1 and 4 per cent inclusive depending on the risks assumed and in 
individuals ranging from fifty to ninety or more years 

Other methods of perurethral prostatectomy —At the present 
time the McCarthy type of resectoscope is most widely employed 
though there are other varieties of diathermy methods The only 
other instrument of importance is the Braasch Bumpus resectoscope 
and the modifications of it by Gershom Thompson These are derived 
from the prototype of Young s punch At the present time cutting is 
done by a tubular steel knife without— preliminary diathermy this 
being reserved for dealing with bleeding points These instruments 
have no optical system and the operator has to learn to work without 
one Resection is done partly by vision and partly b) touch and 
most operators find it so different from all other instrumental pro- 
cedures that there is difficulty m learning it The method has the 
advantage that sepsis is reduced to a minimum In the hands of 
those who specialise in this work excellent results are obtained with 
these instruments 

Permanent Contra indications to Pkostatectomv 

1 Failure of preliminary treatment to remove certain of the 
following complications viz sepsis circulatory pulmonary or 
gastro intestinal complications of severe grade and particularly* 
renal insufficiency If the blood urea does not fall below 75 mg 
prostatectomy is accompanied by grave nsks even when clinical 
improvement has been satisfactory 

2 Increasing general feebleness 

3 Extreme old age Many extremely old patients have been 
operated on successful!} Frey er relates that in 1 G25 cases of prosta 
tectomy he had operated on 92 men between 80 and 90 years and 13 
m their 80th } ear yvith 12 deaths (115 per cent ) The mortality here 
is tyvice that of his total average In Thomson Walker s cases there 
were 27 of 80 >ears or over with 3 deaths a death rate of 11 11 per 
cent yvhich closel} corresponds to Trey ers figures While therefore 
age should not be regarded in itself as a contra indication to prosta 
tectomy the feeble resistance and the probable expectation of life of 
these aged patients must always be borne in mind in considering the 
best line of treatment Complications such as sepsis hemorrhage and 
difficulty in catheterization raaj necessitate operation in aged patients 
where otherwise it might be avoided 

When the patient is considered unfit for prostatectomy it may be 
deemed advisable to forego all surgical treatment In man} cases 
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however relief of the obstruction must be undertaken and this may 
tal e the form of catheter life The mortalitv for the first month of 
this is 8 per cent* The alternative is permanent cystostomv (p 
1988) Some other measures at present under trial are alluded to on 
p 2048 

1 he Treatment of Post Prost vtectomy Obstruction 
1 reatment mav be required for obstruction .following prostatectomy 
with or without persistence of the suprapubic fistula Thomson 
Walker analysed 75 cases of this sequel to suprapubic prostatectomv 
the causes of obstruction were — 

1 Tibrous contraction at the site of operation in G9 cases In 
(>6 of these the obstruction na» situ ited at the vesical end of the 
cavity in 8 it was at the urethral end He found that it was par 
ticularly likelv to follow operation for small fibrous prostates but 
occurred in all types of case 

2 Recurrence of simple enlargement of the pro tate b\ develop 
ment from lavers of prostatic tissue remaining in the prostatic bed or 
from adenomata which had not been removed at prostatectomv 

8 Malignant growth in the wall of the prostatic cavitv 
Fibrous contraction nm follow either suprapubic or perineal 
prostatectomv and no form of operation provides certain immunity 
from tins complication The internal meatus may be completely 
obliterated more usually it is reduced to the size of a small probe 
The opening may be displaced and most frequentlv this is in a forward 
direction but it mav he laterally A ring of dense fibrous tissue often 
surrounds it The condition should be suspected if the patient reports 
that the urinary flow is no longer as full as when micturition was first 
re established when there is considerable delav m the healing of the 
suprapubic fistula or if this re-opens from time to time it is 
frequentlv accompanied bv chronic cv stit is which instead of dimmish 
ing as the interv al aftei the prostatectomy lengthens either remains 
constant or becomes worse Lack of control of micturition leading 
to wetting of the clothes also calls for investigation of the urethra 
Instrumental dilatation is usually effective in treating the less severe 
degrees of such obstruction steel or flexible bougies should be tried 
and in some instances those of the Benique pattern wall enter the 
bladder when others fail If dilatation can be effected it should be 
continued at weekh or longer intervals for about three months and 
perhaps on a few subsequent occasions until a vear has elapsed It 
should be accompanied b\ bladder irrigation If the opening is much 
contracted it will not be possible to pass a bougie into the bladder by 
ordinary means and operative treatment is therefore required This 
mav take the form of — 

Diathermy incision through a posterior urethroscope — -The patient 
is anesthetized and placed in the lithotomy position w ith thiAnditterent 
dintliermv pad beneath the buttocks A panendoscope of size 24 

of the Hypertrophied Prostate A*n Su f J *e t“M ix* * SSJ 
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Chamere (14 Engluh) is introduced until after the compressor urethra 
has been passed a resistance is encountered before entering the 
bladder No attempt is made to pass the instrument farther and 
even care should be taken to avoid producing h-emorrhagc The 
pilot is now withdrawn the telescope introduced and the water inflow 
tap opened By manipulating the instrument and gently advancing 
it and particularly by depressing the optic a view is obtained of the 
narrow opening into the bladder at the top of the prostatic fossa 
The inflow is then shut off until the operator is quite ready to U'e the 
diathermy for a view is only obtainable while the water is running 
through the cavity and when once the bladder is filled the flow becomes 
sluggish A Collings s diathermy knife (Fig 1020) is passed through 
the sheath of the panendoscope and joined to the electric lead The 
diathermy is set to a moderate degree of cutting current When all 
is readv the inflow tap is re opened and the blade of the knife pushed 
forward to enter the opening into the bladder or if this is not possible 
it is brought into contact with its posterior margin The current is 
switched on for a moment and the blade of the Collings s knife thus 
activated is made to cut through the tissues in a posterior direction 
for about i of an inch This distance mav be e\ceeded but only 
when it is seen clearly that the opening into the bladder lias been 
displaced forward and that there is a large overhang of fibrous tissue 
at the top of the prostatic fossa for the rectum is in close apposition 
and may be wounded b\ excessive cauterization Other cuts may be 
made laterally in a similar fashion and the opening enlarged suffi 
ciently for the panendoscope to enter the bladder In rare instances 
it mav beneccssarj to cut away scaT tissue bv means of a resectoscope 
The cuts should be made. only on the lateral aspects owing to the 
serious risks of injuring the rectum When the bladder has been 
examined and washed out the instrument is withdrawn and metal 
dilators are passed and a 24 Chamere (14 English) catheter is tied in 
By this method the great majority of post prostatectomy obstructions 
can be treated and when once fully dilated this condition can be 
maintained b} instrumental dilatation at increasing intervals for a 
period of six months After such treatment the patient may suffer 
irom incontinence sometimes to a severe degree but recovery rs 
usually complete and seems to depend on the gradual absorption of 
the scar tissue surrounding the upper part of the urethra 

Open operation for obstruction is sometimes necessary and is often 
the best method if there is a persistent suprapubic fistula which needs 
excision The bladder is widely opened and a retractor introduced 
In most instances the narrowed outlet into the urethra is seen If it 
is not obvious or if it has been completely obliterated a steel bougie 
should be passed through the penile urethra until its point begins to 
lift up the lower part of the trigone thus showing the degree of 
displacement of the opening This also. indicates the extent to which 
it i« nece«ary to enlarge the opening if one is present or where to 
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make a fresh c\it if the bladder base is completely closed Cutting is 
best done by a long-handled knife with a small blade, and in a backward 
direction, but should not be carried too deeply , for the rectum lies close 
beneath this region It may be necessary' to excise a dense mass of 
scar tissue to obtain an adequate channel In some instances the 
internal meatus of the bladder has been drawn so far downwards and 
forwards that it is out of sight beneath the pubic arch A steel 
bougie m the urethra is, however, a guide to its position and upon 
the point of this an incision should be made In all cases full-sized 
dilators should be passed and a catheter placed in position while the 
retractor is still iu sit)' If bleeding and sepsis are slight the bladder 
may be closed by primary suture In other ca«es a small suprapubic 
tube of the de Pezzer type is required for a few days Open operation 
will also be employed if calculus formation in the prostatic fossa or 
in the bladder complicates post-prostatectomy obstruction 

OPERATIONS FOR CANCER OF THE PROSTATE 

Various attempts have been made to treat carcinoma of the prostate 
bv radical extirpation, but have not met with success, not only because 
of the inherent difficulty' of taking away a sufficient margin of healthy 
tissues beyond the confines of the growth, but because it i« impossible 
to remove the associated lymphatic glands and the paths of spread 
tow ards them Radium has been used but has the grav e disadvantage 
that needling is apt to cause early dissemination with the appearance 
of secondary dt posits m remote parts, thereby hastening the spread of 
a disease which for a long time is normally confined within the prostatic 
capsule Deep X lay therapy is under trial, but the results so far 
have not been satisfactory Operative treatment is therefore confined 
to those cases of unnarv obstruction m which the catheter gives only 
temporary relief Before it is undertaken, the bladder should always 
be examined by cy stoscopy , for if the growth is approaching closely 
to tlie ureteric openings the expectation of life is necessarily brief 
X-rays should be taken of the pelvis and spine to ascertain if secondary 
deposits are present in the bones Such an examination will also 
show the presence of prostatic calculi, in which case the diagnosis of 
arrtmuvmr womb’ requw Amtier onwuikra\iuw // iWmWa- riteuage* . 
is necessary this may be provided either bv peruretliral resection or 
by' permanent suprapubic cystotomy The latter operation is suited 
to all cases and is described on page 1988 

Perurethral resection can be employed with ver\ good results 
The operation is usually easier m carcinoma than in benign enlargement 
as bleeding is less profuse Narrowing of the prostatic urethra 
sometimes occurs in carcinoma and may make the introduction 
of the instrument difficult or even impossible The risk of causing 
dissemination of the disease appears to be slight The icsection can 
be repeated if necessary should the obstruction recur, but i" rarclv 
required as the neoplasm grow** very slowlv The expectation of life 
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is perhaps not quite so long as after cvstostomy, but the patient is 
spared the inconvenience of wearing a urinal 

In a certain proportion of cases a prostate which is presumed to be 
the seat of benign enlargement will be enucleated only with great 
difficult} This maj be due to fibrosis or to the fact that a portion of 
it is carcinomatous In the latter case microscopy wall reveal areas 
of carcinoma in a specimen which is otherwise innocent In such 
cases a course of deep X ra\ therap} maj be recommended .although 
results are far from satisfactory m most cases 

Carcinoma of the prostafic fossa may follow the enurleation of 
a gland which is alreadv in part affected This condition ako develops 
in a few instances after operation for benign enlargement of the 
prostate usuillv at a long interval, and will then give me to a 
recurrence of prostatic obstruction In either case the onl} treatment 
available is evstostomv if unnarv obstruction make* this necessarv 

OPERATIONS FOR PROSTATIG ABSCESS 

In the majority of cases with prostatic infection the pus js discharged 
through the ducts or by the bursting of the abscess into the prostatic 
urethra Retention of urine can usualli be dealt with by cathetensa 
tion but in rare instances cy stostomy may be required Incision of a 
prostatic abscess is sometimes required The method adopted ma\ 
be — 

1 Perineal prostatotomy.— -The approach to the prostate is 
that described for perineal prostatectomy (p 2074) Some surgeons 
prefer a vertical midline incision m the perineum as this heaL more 
readilv An exposure of the deeper part-4, however, is not so easily 
obtained when tins is used Great care is taken to avoid opening the 
rectum Less harm results if the dissection is earned too far forwards, 
suve the sound in the urethra acts as a guide to its position, and 
though mjurv to the vascular tissues of the bulb makes the operation 
more difficult it is otherwise unimportant When the recto-urethral h, 
muscle has been divided and the layers of Denonvilher's fascia aie 
being separated the abscess is often ruptured If *= 0 , it is onl\ 
necessarv to enlarge the opening with a finger and to put a drainage 
tube in position The prostate may however, hav e to be fully exposed 
before the -ute where the ab c cess is pointing is found If at this stage 
there is still doubt of its position, incision should be made into both 
lobes of the prostate for a depth of about % inch Sinus forceps should 
be used to enlarge these openings and to en«ure that all septic cantiev 
axe laid open Care mu=t be taken to avoid cutting into the urethra , 
in suite of this however, imne mav sometimes be subsequent!! voided 
through the perineum If the fistula does not close spontaneously, it 
will be necessary to tie in a catheter to promote healing 

2 Trans-rectal prostatotomy. This method should never be 
emploved if the abscess has already opened into the urethra, on 



PROSTATIC ABSCESS AND CALCULUS 


Si 03 


account of the risk of recto-vesical fistula The patient is placed in 
the lithotomy position The rectal sphincter is dilated and the most 
prominent point of the abscess identified This is then incised with 
a small knife and the opening further enlarged with sinus forceps, or 
by the finger 


CHRONIC PROSTATITIS 

Only in exceptional cases will surgical treatment be emploved in 
this condition, but if the patient is liable to recurrent attacks of acute 
inflammation of the gland, and posterior urethroscopy reveals one or 
more dilated duct from which purulent material exudes a valuable 
method of treatment is to lay these open by means of a Colltngs s 
knife (Fig 1020) through a panendo^cope This must be done with 



Fig 1020 — Colhngs a knife 


caution, but the incision should be adequate to dram the granulation 
lined cavitv with which the duct communicates V portion of the 
gland 1\ ing between this area and the vesical neck ma) also be excised 
The operator should not attempt to do too much at one session and 
should be prepared, if necessary, to repeat the procedure after an 
interval of some weeks * 

PRO STATIC CALCULI 

Frostatic calculi of minute size are often associated with benign 
enlargement of the gland but are rarelv met in carcinoma 
They do not require an) special treatment, and do not interfere with 
prostatectomv Larger calculi occur as the result of chronic prostatitis 
and ma\, as fhc\ develop destroy fhe gland almost entirely 11, in 
such cases urinary obstruction is present this is most likely to be 
due to urethral stricture It is rarely advisable to remove the calculi 
This can, however be undertaken by the suprapubic route, when the 
enucleation of the gland and calculi within it is usually' very difficult 
It is better effected by perineal prostatotomy When the posterior 
aspect of the prostate lias been exposed, and incised, a scoop removes 
the calculi It is important to ensure that all of them are removed 
Prostatxc calculi which have formed m the part of the gland adjacent 
to the urethra can be removed bv operation through a panendoscope 
Through this, incisions are made with a Colhngs s knife into the gland, 

• ferthom I Thon p*on a d Fdutirl N Cook Cl tonic ProstjUl * an I PcoMatic Cal ulus Treat r nit f>> 
tnel on will the clcclrocautcry Jomrn Am/r W(1 At sac March 9 1935 eh 50a 
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on either side of the verumontanum, of sufficient extent to allow 
calculi to escape into the urethra 

THE SEMINAL VESICLES 

Abscess of a seminal vesicle, acute or chrome, rarely requires 
operation since it usually drams into the urethra under expectant 
treatment and vesicular massage It is frequenth associated with 
epididymo orchitis and if this is so severe that orchidectomv becomes 
necessary, the spontaneous cure of the inflammation of the seminal 
vesicle ma> be expected If hovvevei, it is necessary to open an 
abscess of one or both vesicles one method of approach is as for perineal 
prostatectomy (p 2074) When the upper margin of the prostate is 
reached the distended vesicle is readily palpated and incised A 
drainage tube is placed in position 

The excision of vas deferens and vesicula seminal is through the 
abdomen is an alternative method The patient is placed in a modified 
Trendelenburg position The incision is commenced at the mgumo 
scrotal junction just internal to the pubic spine Its doivnw ard extent 
depends on whether an epididymectomy or orchidectomv is also being 
performed The incision extends upwards an mch above and parallel 
with Poupart s ligament to the level of the anterior superior iliac spine, 
and passes through skin and subcutaneous tissue Any vessels which 
are divided are picked up and ligatured The aponeurosis of the 
external oblique is incised and the inguinal canal is opened The 
internal oblique transversalis and the transversahs fascia are incised 
in the same line 1 e , across then fibres The deep epigastric artery 
can be seen on the inner side of the vas as the latter hooks round it, 
and should be preserved The peritoneum appears in the depths of 
the wound and is carefully separated from the side wall of the pelvis 
The cord is still lying in the mgjunal canal An incision is made 
m its sheath at the level of the pubic spine and the vas is carefully 
dissected from the floor of the canal and from the side wall of the pelvis 
Care must be taken to apply only the lightest traction on the vas as it 
easily tears across and if this happens the operation is much more 
difficult The dissection in the pelvis should be done under vision 
and not with the finger By careful inward retraction of the peri 
toneum and vas the latter can quite easily be dissected off the pelvic 
wall It first crosses the external iliac vessels and then, running 
backwards and downwards it parses medially to the obliterated 
hvpogastric artery, ureter and obturator vessels and nerve It is 
freed down to the vesicle and, on opening the fascia surrounding this 
the vascular pedicle can usually be seen , it is picked up, ligatured 

and cut The vesicle now appears, tortuous and greyish white The 
peritoneum is separated from its posterior surface and with traction 
on the fundus with fcrceps it is dissected off the posterior wall of the 
bladder to which it is looseh attached With curved scissors, it is 
cut awai at its lower end together with the vas, close to the prostate, 
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and the stump is touched with the cauten or pure carbolic acid 
The patient is now placed in the horizontal position The peritoneum 
falls against the side wall of the pelvis and the inguinal canal is 
carefully closed in lav ers * 

For the treatment of genital tuberculosis which requires orchi 
dectoim Young has described a radical operation m which the affected 
side of the prostate and the seminal vesicle with it are remov ed through 
the perineum The testicle and the whole of the vas are then remov ed 
through the groin Most surgeons, however, find this operation 
unneceMsarv 

* Ua drt and Duval Kef Ch ir 1901 xjui 39a 



CHAPTER XLIV 

OPERATIONS ON THE URETHRA 

By JOHN EVERIDGE 

Infra-urcthral operations by endoscopic methods —Examination 
of and minor operations upon, the urethra are carried out b\ means 
of the urethroscope The variety of instruments j> wide and, since 
the> are used for examination rather than for operative technique, 
require little more than mention Several urethroscopes have, how- 
ever, been adapted to the performance of minor operations on le-iom 
m both the anterior and the posterior urethra 


fig 1021 — Swift Joly s interior urethroscope 

The anterior urethra — The aero urethroscope (Fig 1021) designed 
b> J Swift Joty * provides facilities for visual examination , and its 
operative attachment simplifies treatment of man} of the minor 
affections to which this section of the urethra is liable Thus inflamed 
follicles and lacume can be touched with the silver nitrate-coated 
probe or the cauter}, the face of narrow or tortuous strictures can 
be inspected and fine instruments passed and impacted calculi and 
foreign bodies grasped with suitable forceps and removed It must be 
remembered that incision of abscesses under air inflation is dangerous 
from the possible complication of air embolus The diatherm} 
coagulating current has almost entireh supplanted the knife 

TJ e posterior urethra — Space does not permit a detailed description 
of the mam complicated instruments available The majority of 
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posterior urethroscopes employ an irrigation system to facilitate 
separation and examination of the walls of the urethra Blood and 
debris are washed awa\ b\ the flow and the whole length of the floor 
of the prostatic urethra mav be examined without difficult Mam 
of the posterior urethroscopes are adapted for conducting a catheter 
or electrode with the aid of which a ruptured prostatic abscess ma\ 
be irrigated with antiseptics through the opening in the urethral wall 
or its opening enlarged bj the high frequenc\ cauterv to establish 
better drainage 

The diatherny current permits cauterization of papillomata and 
polvpi electro coagulation of the hvpertrophied verumontanum and 
resection of obstructive prostatic piojections or fibrous tissue Some 
operators have cathetenzed the ejaculatorj ducts and irrigated the 
seminal vesicles with colloidal silver or other antiseptics in cases of 
obstinate vesiculitis but the technique is not at present sufficiently 
developed to be of practical value 

Among the posterior urethroscopes combining the essentials of good 
visualization with adjustments for performing the operations referred 
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to three have been found reliable namelj the posterior urethroscope 
of Buerger * the c\ sto urethroscope of \\ olff and the cj sto urethroscope 
of McCarthj f now known as the panendoscope (see Tig 1015 p 2081) 
All these derive their source of illumination from a distallv placed 
lamp In the first two the optical svstem supplies indirect observation 
similar to that in me with the Jsitze tv pe of stoscope The panendo- 
scope is now equipped with a forc-obliquc telescope which focuses 
at an oblique (25 degrees) angle thus more nearly corresponding to 
direct than to indirect observation the instrument is therefore 
sim’auife ibr -r stionfr <rf AV ihlmbbr uecii. w »ve\V as Ah? A ngvmr a'.ni 1 
the postenor urethra Further advantages of this instrument are the 
verj efTcient sj stem of irrigation and the ease of passing and precise 
control of large calibre accessories coagulating electrodes the Colling s 
knife and ureteral dilators for the bladder base is within easv visual 
range The prostatic resectome of McCarthv is an elaboration of the 
panendoscope (see p q 0S4) 

If anesthesia is required the «yrmge shown in Tig 1022 can be 
used to introduce fluid first into the anterior urethra The fluid is 
then massaged through the compressor urethre and after ‘l minutes 
the posterior urethral tube which fits the s\nnge is passed and 

Jo unit 1911 *i 3-7 
t Joy n l ol 1923 s 519 
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novocaine solution is instilled into the deep urethra The orifice of 
the rubber nozzle also fits a uretenq catheter and so this syringe ma\ 
be used for washing through such catheters, This, synnge may also 
be used for displacing a clot m a urethral catheter 

REMOVAL OF CALCULI FROM THE URETHRA 

A calculus recently impacted m the anterior urethra where no 
stricture is present maj be extracted by snares fine alligator forceps 
or some improvised hook made from a probe If there is difficult! in 
passing the external meatus meatotom\ is carried out 
Where the calculus has been present in the urethra for some time 
it almost inv anably lies behind a stricture or m a diverticulum and a 
penneal fistula is frequently present also These calculi must be 
removed b\ open incision if dilatation or internal urethrotomy is 
insufficient to allow the stone to pass naturally or to be extracted 
The perineum is prepared and a *taff passed into the urethra 
When a large calculus is present the stail will not pass and if a narrow 
stricture is present the attempt need not be made 
The patient is placed xn the lithotomy position and an incision is 
made in the middle line over the calculus which can be felt from the 
surface If a fistula is present this is dissected down to the urethra 
and the urethra opened The calculus is grasped with small lithotomy 
forceps and remo\ed without difficulty if it is loose and of moderate 
size Sometimes however it is adherent to the urethral wall and the 
mucous membrane must be peeled off it If a stricture is present an 
instrument can now be parsed from the external meatus through it 
and u^uig it as a guide the incision is extended forwards to sever the 
fibrous ring If an operation of this nature is earned out in the neigh 
bourhood of the bulb a penneal drainage tube is passed into the 
bladder from the postenor end of the penneal wound and retained for 
a few day s 

From the prostate and prostatic urethra — \ calculus ma\ he 
in the lumen of the prostatic urethra In old standing cases additional 
deposits mai have been added so that it comes to project into the 
bladder through the vesical sphincter and a mushroom calculus is 
formed A calculus may also lie in a pocket communicating with the 
prostatic urethra it projects partly into the lumen of the urethra 
True prostatic calculi are buried in the substance of the gland and 
are usually grouped in closed cavities Prostatic calculi should be 
removed by the suprapubic route An exception is made where the 
calculus is recently impacted m the prostatic urethra or where it is 
small and freely movable In these cases large steel sounds are 
passed and the surgeon endeavours to push the calculus back into 
the bladder If this is accomplished either the calculus is removed 
bv means of an aspirating bulb and cannula or if it is too large to 
pass the cannula it is crushed and removed A small recently 
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impacted calculus ma\ pass out with the stream of unnc after a 
catheter has been tied in the urethra for one or two daxs 
When a calculus is too large or is fixed or when it lies m a pocket 
or is buried in the substance of the prostate gland suprapubic remox al 
of the whole gland is the best method using the endothermj current 
to direct the prostate for digital enucleation is seldom possible 
The proximal urethra has a tendency to contraction in these ca*es and 
subsequent dilatations, at intenal max be necessarx 

If a mushroom calculus is present it is remox ed suprapubicallx bv 
traction on the xesical portion If the calculus is contained in the 



Fig 1023 — Lithotomy scoop 


expanded prostatic urethra the posterior Up of the internal meatus is 
freel} incised m the middle line and the calculus extracted b> Jitlio 
tomx forceps or -scoop (Tig 1023 ) 

OPERATIONS FOR STRICTURE 

The majontx of strictures of the urethra are cured or reliexed b) the 
regular passage of dilators but in certain cases a cutting operation 
becomes necessary 

Indications for urethrotomj — 

1 Cases unsuitable for gradual dilatation 

(1) Impassable stricture or stricture so narrow that onlv a 

filiform bougie will pass 

(2) Cases complicated b\ urethral calculus peri urethral 
abscess urethral fistula eXtrax asation of urine 

(3) Certain diseases of the prostate or bladder complicated by 
stricture where immediate endoscopic manipulations are 
ncce^sar^ Such are enlarged prostate stone tuberculosis 
new grow ths chronic cj stitis 

(4) Some diseases of the ladnex s complicating stricture (pjelitis 

and px elonephntis) (see p 2113) 

2 Gradual dilatation has been tned and proxed inadequate 

(1) Dense fibrous stricture 

(2) Resilient stricture 

(8) Where stricture is mtoleront of dilatation as shown b) the 
skilled passage of instruments being followed on each 
occasion bx rigors haemorrhage retention of unne or 
epididx mitis 

(4) Peri urethral abscess or extrax’asation of unne complicating 
the passage of instruments 

3 The -stricture 1 suitable for dilatation but the patient is unable 
or umvilling to cam out the treatment 


2110 


OPERATIONS ON THE URETHRA 


Internal Urethkotom\ 

The operation consists in cutting through the stricture b\ a guarded 
knife (urethrotome) introduced along the urethra The stricture mav 
be cut from before backwards, that is towards the bladder or from 
behind forwards. It maj be cut on the roof or on the floor The 
usual method is to cut from before backwards on the roof of the canal 
lhere are manv varieties of urethrotome Thomson Walker s is a 
modification of Maisonneuve s (Tig 1024) It consists of a fine 
curved metal staff which has a deep groove on the concave surface 
extending from the proximal end to just bej ond the commencement of 
the curve At the point of the staff is a male screw on which a small 
bulbous tip fits This tip mav be removed and a fine flexible guide 
(4 F ) screwed on to the end of the staff by means of a metal end with 
a female screw This metal end is tapered and projects a short 
distance inside the flexible guide which thus expands gradual!) to the 
thickness of the staff A triangular kniTe is fixed at one end of a fine 



steel rod the other end of which terminates in a metal button on 
which is the number representing the size in Trench gauge to which 
the knife cuts The apex of the triangular knife is blunt smooth and 
broad so that it can glide along the mucous membrane without cutting 
it The anterior and posterior edges of the triangle are sharp A 
small flange on each side of the base of the triangle runs under the lips 
of the deep groove in the ^taff and prevents the knife from slipping up 
Two large flat transverse wings are fixed on each side near the proximal 
end of the staff and provide a good grip for the fingers and thumb of 
the assistant A steel rod which fits into the groove in the staff serves 
to stiffen it during the introduction of the instrument and is useful in 
cleaning the groove The rod is removed for the insertion of the knife 

This urethrotome cuts from before backwards Ctwales has a 
concealed knife which can be* projected bj a screw in the handle is 
passed through the stricture and cuts from behind forwards It is 
rarelj used at the present time and is onl\ suitable for stncti res of 
large calibre 

Technique — A general or low spinal anaesthetic mav be used but 
where these ire undesirable local an'esthesia b\ instilling novocain 
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solution (5 per cent ) into the urethra and retaining it for fhe minutes, 
suffices 

The parts arc prepared b\ shaving and washing with antiseptic 
The urethra is thoroughl} washed out with oxy cj amde-of mercury 
solution (1 10,000) from a douche can with a urethral nozzle 
The surgeon stands to the right of the patient The filiform guide 
is introduced through the stricture the hne staff screwed on to the 
guide, and the instrument, well oiled, is pushed onw ard*- If the calibre 
of the stricture will admit a No 8 F bougie the filiform guide maj be 
dispensed with the small bulbous end screwed on the tip of the staff 
and the instrument passed through the stricture The staff he*, with 



Fig 1025. — Interna! urethrotomy Hands of assistant holding wings of urethrotome, 
surgeon steadying penis and pushing triangular knife along guide 


the cur\e m tire membranous and prostatic segments of the urethra 
the flexible guide coiling inside the bladder 
The staff is held by an assistant at an angle of 45° He leans well 
over the patient and places one elbow on each of the patient s iliac 
crests and grasps the staff with the thumb on the upper surface of 
each wing, holding the instrument absolutely stead} m the middle line 
The surgeon dips the point of the triangular knife in sterile oil, and 
introduces it into the groove of the staff The glans penis being raised 
with the left fingers and thumb the knife is slipped past the meatus 
and, with the button held at the end of the rod, is pushed steadily 
along the urethra until the resistance of the stricture is felt (Fig 
1025 ) A «diarp push cuts the stricture, and the knife slips on and 
cuts an> others that maj be present The knife is now steadily 
withdrawal until the resistance of the stricture i> again felt, and a tug 
at the rod cuts through \yith the sharp rererse edge of the knife 
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Unless the knife be boldly pushed through the stricture the fibrous 
tissue will not be cut The knife rod is withdrawn altogether and 
the staff and guide are removed 

A steel sound of 12-14 size is now passed followed bv 13-la and 
14 16 If resistance to the passage of the instrument is felt the 
urethrotome should again be passed this time with the bulbous end 
in place of the filiform bougie and the knife again run through the 
stricture If the meatus fc» too narrow to admit a large steel instru 
ment it should be slit downwards A coude catheter (22 F ) is passed 
into the bladder and the unne drawn off If the urine is foul the 
bladder should be washed with a weak solution of owcv anide of 
mercury or a solution of nitrate of siher (1 10 000) The catheter is 
withdrawn until the eye lies just within the bladder and is tied in 
A roll of gauze is placed around the catheter at the external meatus 
and is held in position by the tapes that secure the catheter A 
synngeful of fluid is injected to ascertain that the catheter e\e is in 
the bladder a plug is inserted into the end of the instrument and the 
patient returned to bed 

After-treatment — The unne is drawn off at frequent intervals 
by removing the plug from the catheter or a piece of rubber tubing 
maj be attached and the bladder drained continuously into a urinal 
At the end of forty -eight hours the catheter is iemo\ed and the 
urethra ma\ be washed with an antiseptic lotion The object of the 
retamed catheter is to prevent the wound in the urethra from becoming 
soiled with the unne which is, usualh infected There is le»s fre 
quentlj a nse of temperature dunng the first twenty four hours after 
the operation when a catheter is retained than when it is omitted 

After removal of the catheter the patient is kept quiet in bed for 
a week and then allowed up A dailj irrigation of the urethra mav be 
gi\en if the unne is infected No instruments are passed for fourteen 
dajs after the operation and then a full sized metal sound (14-16) is 
introduced This is repeated in a fortnight and if the surgeon is 
satisfied that no contraction is taking place the intervals between the 
passage of instruments are increased to three weeks four weeks si\ 
weeks two months three months four months six months finallv 
a jear s interval is allowed and if no contraction has then taken place 
and the urethroscope shows no narrowing the patient is pronounced 
cured 

Difficulties and dangers — (1) The. fine guide of the urethrotome 
mat break across at the junction with the metal base which unites it 
to the staff and on withdrawn! of the instrument it is left m the 
bladdei If this accident happens another guide should be used nnd 
the operation proceeded with With the calibre of the i rethra 
adequately enlarged the first guide can be removed b\ a lithotnte 
preferably of the type with cystoscopic attachment or bv \oungs 

cv stoscopic rongeur 

(2) After the removal of the urethrotome the surgeon mnv nil to 
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piss a me til sound The difficult} may be due to imperfect cutting of 
the stricture by a blunt knife, or to a want of boldness m the cutting 
stroke The guide of the urethrotome should be replaced by the small 
bulbous metal tip, the staff re-introduced and the stricture cut to the 
full size Should the surgeon fail to re-introduce the urethrotome 
staff, a Harrison whip bougie will be the mobt libel \ instrument to 
pass, and this ma\ be followed by the urethrotome staff or by large 
metal sounds 

(3) At the operation and for the succeeding few davs bleeding is 
usually negligible Senous hemorrhage maj however occur and a 
few fatal cases have been recorded It is most likely when the urine 
is septic 

When bleedmg takes place the foot of the bed should be raided an 
ice bag containing finely crushed ice should be placed on the penneum 
and firm* pressure applied by a large sand bag ^and bags or other 
support should be so arranged as to prevent the shoulders of the 
patient from slipping towards the head of the bed If a catheter is 
already m the urethra it should be allowed to remain as it will assist 
the pressure and allow the escape of the unne \\ ithout it bleeding 
tendb to recur on micturition A hypodermic injection of morphia 
should be given, and hremostatic serum or other haemostatic agents 
injected Should these measures fail, the catheter should be removed 
the urethra irrigated with hot solution of silver nitrate (1 10 000) 
and pressure reapplied finally, should the haemorrhage resist all 
treatment, perineal section should be rapidh performed and a large- 
sized perineal tube introduced into the bladder Iodoform gauze is 
firmly packed around thib tube or into that part of the urethra from 
which blood is escaping Blood transfusion maj be necessary 

Late complications (1) Urethral fever — \ retained catheter 
m the urethra for forty -eight hours pre\ents urethral fever, and enables 
the surgeon to wash the bladder m ‘septic cases Occasionally the 
temperature rises after the catheter has been removed If so, the 
urethra should be irrigated with a weak solution of silver nitrate 
(I 20,000) , should the temperature not subside the catheter is 
re introduced, retained for several days, and the bladder thoroughly 
washed 

(2) Infection and anuria — These are rare unless there has been 
chronic retention with renal back pressure or pre-existing infection of 
the kidney , but cases occur where death takes place within forty -eight 
hours without obvious signs of pre existing renal involvement 

Where advanced renal disease (ascending pv elonephntis) is present 
the case is unsuitable for immediate internal urethrotomy , rapid 
c\ stotomy , either suprapubic or perineal, should be performed and the 
cure of the stricture left to a later date 

Where a high temperature with anuna has supervened, one kidney 
ma\ be painful, and tender or enlarged on palpation In such cases 
a rapid nephrostomy may be needed In the absence of signs of focal 
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renal infection, treatment should aim at re-establishing icnal function 
by intravenous saline or glucose (5 per cent solution) and diuretics 
Where the operation is performed in cases complicated by unnarv 
infection, and especially in subjects liable to ngors after mstrumenta 
tion hexamine administered intravenouslv is of prophylactic value 
It is given in a single large dose (grs xxx) in association with sod 
salicyl (grs xu) and caffeine sod salicvl grs m The propnetaiv 
substance Cy clotropin has this formula The sulphonamide com- 
pounds are also valuable 

Mortality. — In all cases of stricture the mortality depends more on 
the condition of the hidnev s than on the local condition The mortahtv 
of internal urethrotomy & small In 4 C5G cases collected from the 
literature (nine observers) the mortality was 0 49 per cent Watson 
and Cunningham ( Diseases and Surgery of the Gemto-Urmary 
Sv stem 190*1) collected the published results of a number of surgeon', 
some of which are included in the above results In a total of 4 GS6 
operations there were 58 deaths, a mortality of 1 1 per cent At St 
Peter s Hospital during a period of twenty -nine vears (1895 tp 1923), 
internal urethrotomy was performed on 2.0S8 patients, of whom 27 
died after the operation, giving a mortality of 1 29 per cent This 
remains at the present da\ a fair statement of the nsh incurred 
After-results. — The results obtained vary with the character of the 
stricture In a well defined annular stricture, in a healthy subject, 
internal urethrotomv wall result in a complete cure m a few case* In 
a larger number there is recontraction of the stricture after a few 
months or several vears, but the passage of a large metal sound at 
intervals is usuallv sufficient to prevent this 

If however dilatation is earned out at regular intervals for a tear 
or more after the operation, a large proportion is cured Irregular 
attendance alcoholic indulgence and other causes frequentlv produce 
relapses so that the cutting operation mav have to be repeated and 
the dilatation resumed 

The final group is that of den^e fibrous stricture, where there is no 
prospect of cure b\ urethrotomy or dilatation 
External URETHROTO'n 

The operation of external urethrotomv consists in cutting a stricture 
by an incision made as a rule through the penneum, occasionally 
through the floor of the penduldus urethra The operation takes 
longer to perform, and the convalescence is more protracted thin in 
internal urethrotomv It is therefore reserved for cases where some 
complication is present which contra indicates internal urethrotomy 
External urethrotomy with a guide (Syme’s operation). — This opera 
tion* consists in the passage of a S vine’s staff through the stricture, 
incising the urethra upon this immediately behind the stricture, 
and then cutting forwards through the stricture 

UtJ Set Oct IM4 It 8!* 
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S}mes staff has a straight shaft and a cur\ed terminal portion 
The shaft is equal m gauge to a Iso 1 2 E sound it terminates abrupt!} 
m a shoulder, and the curved terminal portion is equal m size to a 
No 4 E sound A groove commences on the shaft about 1 in behind 
the shoulder and passes on to the convexits of the fine terminal portion 
almost to the point of the instrument (Tig 102(5 ) 

The pubes scrotum, and perineum having been shaved and cleansed 
the patient is anesthetized and placed m the lithotoni} position 
The S vine's staff is passed, its narrow curved portion entering the 
stneture, which must be laige enough to admit a bougie of No 4 E 
gauge The shoulder of the staff is arrested by the stricture An 
assistant standing on the left side of the patient holds the staff verticall} 
exactlj in the middle line, and at the same time supports the scrotum 
The staff can be felt in the perineum, and a median incision is made 
upon it on the distal side of the shoulder All the tissues down to 
and including the urethral wall are incised The urethra is opened 
about \ in on the bladder side of the stricture A narrow bladed 
knife or bistoury is introduced into the groove and earned through 


Fig 1026 — Syme s staff 

the stneture from behind forwards As it enters the urethra the knife 
first encounters the narrow portion of the staff and is thus guided to 
the groove in the broad section "The stricture has been fairly 
divided when the staff can Le passed to a greater depth without 
hindrance " (Erickson) The point of a probe-pointed gorget is intro 
duced into the groove in the staff and pushed onwards into thcblad 
der and the staff is withdrawn A large perineal tube is introduced 
along the gorget, and a gush of unne shows that it has entered the 
bladder The proper position for the tube is ascertained b\ with 
drawing it a little and injecting a s}nngelul ol warm boracic lotion 
and watching its return through the tube, b} this means making 
certain that the e\e lies just inside the internal meatus A stitch maj 
be placed through the skin and the rubber tube or if the tube carries 
a metal nng with loops it is held in position with tapes One or two 
stitches ma\ be placed at the upper end of the wound some gauze 
lightH packed around the tube, and a dressing and T bandage applied 
Instead of passing a perineal tube a cathetei ma> be at once introduced 
into the bladder as in the method cmplo}ed m the original Sjme 
operation, but an objection raised to this is that the catheter maj 
tend to aggravate further stricture formation 
The tube should be removed in four da} s and a large steel sound 
passed at the end of a week A large silk wove catheter should be 
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guided along the whole length of the urethra into the bladder and 
tied in place and the perineal wound allowed to heal Sound should 
be passed at lengthening intervals after the operation 

External urethrotomy without a guide (YVheelhouse’s operation) * 

When the surgeon has failed to pass an instrument through the 
stricture the urethra maj be opened in front of the stricture and 
the narrow aperture sought A fine probe is then passed through 
and the stricture slit up on it This operation was first performed m 
1822 Wheelhouse slightly modified the technique and it has been 
known b) his name ever sure Wbeelhouse s staff is a straight instru 
ment with a groove which stops short about ] m from the end The 
rounded end foims a small projection like the end of a crochet hook 
on the side opposite the groove (Fig 1027 ) 

The patient having been "prepared for a perineal operation the staff 
is passed down to the face of the stricture with the grooie towards the 
skin An incision is made in the middle line of the perineum which 
opens the urethra on the groove of the staff The urethra is incised 
upwards towards the penis for about 2 m 

r ^— -=~ rrrr?m ^ 


Fig 1027 —Wheelhouse s staff 

As the groov e does not reach the end of the staff the incision 1 not 
carried up to the face of the stricture and the relation of the stricture 
to the rest of the urethra is preserred The staff is now turned 
round and withdrawn so that the projection at the end hooks up the 
upper angle of the wound The mucous membrane of the urethia is 
picked up on each side and retracted with a fine thread 

\Aith a good head light the surgeon searches for the opening of the 
stricture using a fine probe or a grooved director for the purpose 
(Fig 1028 ) The thumb of the left hand is placed in the lower angle 
of the wound and the stricture slightly everted b\ the fingers pressing 
on the perineum behind it Ever) dark spot is carefully probed and 
searched The chief difficulty of the operation is the oozing which 
obscures the field with blood and for tl is reason it is wise not to 
commence a Wheelhouse operation at the end of 1 prolonged attempt 
to pass instruments through the stricture 
When the blood is trickling down from the upper part of the wound 
a small plug of w ool or gauze tucked in beneath the staff wa) control 
the hfemorrhage But the mucous membrane is often congested and 
friable and the oozing comes from the whole surface 

A plug soaked in adrenalin ma\ greatl\ assist by stopping the oozing 
If the opening is not found in what appears to be the face of the 
stricture the roof of the urethia should be searched in front of it 
The openings of the lacun'e on the roof are often deceptive Pressure 

• B V<4 /«"■ 1876 1 
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on the bhdder maj cause the escape of a few drops of urine and disclose 
the position of the stncture-Iumen Methylene-blue may be injected 
into the urethra before the operation, so that it permeates the stricture 
and stains the track 

The opening of the urethra having been found, a probe is passed 
through the stricture and on this a director the point of the knife 
follows this guide and cuts freelv through the floor of the stricture 
The urethra behind the stricture is usuallv dilated and a larger director 
or gorget is readily passed into 
the bladder A large catheter 
is now passed along the penile 
urethra and is guided into the 
bladder b\ the gorget The 
perineal wound may be left ; i 

open, or one or two catgut 
sutures inserted to diaw the 
edges of the urethra and the \ 
perineal tissues together The ) 
catheter is retained m place r 
for four da\s and then re* *• 
mo\ed Some urine will pro- 
bably escape from the wound » 
after removal of the catheter | 
but this rapidh ceases, and 
in a few days the wound i» 
dry The passage of steel ( 
soundb is commenced fourteen 
day s after the operation ' 

If Wlieelhouse’s operation , 
fails, one of three procedures j 
may be adopted | 

i 

1 Dissection — The urethra 
ma\ be exposed, b\ dissection i 
behind the stricture and here 
WpL’Tft/i V) "‘t'lf, vua& — JlPiftAlftftifatvj/w-Jc/uti'rtr* •urthaiL 

longing the incision backwards stricture 

towards the anus or, if the 

* first median incision is far forward, by making a second incision in 
front of the anus over the posterior extremity of the bulb or a curved 
prerectal incision may be made so as to give a free exposure for 
careful dissection In practice the last is seldom nece&sary The 
bulb is first exposed, and when the posterior extremity of this 
reached the urethra is easily exposed, since it is considerably dilated 
at this part A probe is pas-ed distally through the stricture, and the 
scar tissue slit up from behind forwards upon this A gorget or 
director is passed into the bladder and senes as a guide for a catheter 
passed along the penile urethra and thence into the bladder 
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2 The second method which has been practised m thu> dilemma is 
Cock's operation of perineal section without a guide * It was used as 
a means of draining the bladder m acute retention bv incising the 
dilated urethra and intubating the bladder through this approach 
Suprapubic cystotomy has rendered this operation obsolete 

3 Retrograde catheterization after suprapubic cystotomy — In tin 
cases where this procedure is required the bladder is usually distended 
with urine so that it is easily exposed and opened A fully curved 
metal catheter (B4mqu6) is parsed along the urethra from behind 
forwards It is made prominent m the penneum behind the stricture, 
and the point cut down upon m the middle line of the penneum An 
attempt can now be made to pass a probe forwards through the 
stncture «o that this may be cut from behind forwards If the probe 
cannot be passed through the stncture, a sound should be passed 
down to the front of the stncture and the cicatncial tissue cut through 
m the middle line until this is exposed The bladder is drained cither 
through a penneal tube, through a catheter tied in the urethra, or 
suprapubically, the last being the method most general 1\ adopted 

Dangers of external urethrotomy. — The dangers are due ( a ) directly 
to the operation or ( b ) to exacerbation of pre existing disease 

(а) Hsemorrhage — Severe haemorrhage mi) occur either from the 
spongy tissue of the corpus spongiosum or from some \ cssel deeper in 
the penneum or at the neck of the bladder It ma\ supervene within 
a few hours of the operation or not until eight or ten days later 

When hemorrhage occurs the patient should be put up in the 
lithotomy position, the wound opened up and, after turning out the 
clots a search made for the source A stream of hot lotion from an 
irrigator and a good head light will greatly assist the sc irch Any 
bleeding vessel should be picked up If a penneal tube is alrcadv in 
the bladder strips of gauze should be packed around it If a tube 
has not been tied m it should now be passed with the help of a gorget 
and the wound packed around it A broad T-bandage, allowing for 
the exit of the tube, provides firm pressure on the perineum 

(б) The majority of patients requiring external urethrotomy for 
stricture are poor subjects for operation brmary sepsis Y-, "preswA, 
and this combined with obstruction and back pressure, has damaged 
the kidney s Chronic bronchitis and emphv sema, arteno-sclerosis, . 
and chrome constipation are often present, and very readily load from 
the circumstances necessitating the external urethrotomy or from the 
effect of the operation itself, to fatal complications 

After-treatment.— The catheter or the penneal tube should be 
removed on the fourth day, and the unne will for some davs drain 
through the penneal wound Nowadays suprapubic drainage is 
frequently established and retained until subsidence of constitutional 
and local reaction warrant its discontinuance 
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The bladder is washed dailv through the catheter, suprapubic or 
perineal tube, and when tins is remo\ ed the wound and the bladder 
are lmgated by h\ drostatic pressure, the glass nozzle of an lmgator 
being applied to the perineal wound Silver nitrate solution (1 15,000) 
bonc-acid solution, or oxy cy amde-of-mercurv solution (1 10,000) may 
be used for tins purpose 

As soon as possible after the tube is removed the patient should sit 
for an hour or more daily in a hot hip bath to which permanganate of 
potash or boric acid cry stals hav e been added Steel sounds are passed 
on the fourteenth dav , and at pre arranged interv ah* Afterwards 

Results. — External urethrotorm i« reserv ed for tlie most serious and 
complicated cases of stricture, and the mortality is therefore high It 
cannot be fairlv compared with the mortality of internal urethrotomy 
which is emploved for milder case:, and, as a rule, those not com 
plicated b\ acute retention 

Gidgoire* collected 992 cases, with a mortahtv of 8 S per cent 
Thompson! published 219 cases, with 6 5 per cent , and HonvitzJ 
1 1G cases, with 4 8 per cent mortality 

At St Peter's Hospital, during a period of twenty nine years (1895- 
1923), external urethrotomy or perineal section was performed in 185 
cases, with 11 deaths, a mortality of 5 94 per cent 

In all ca«es of stricture the prognosis for life depends much more 
upon the functional state of the kidneys* than upon the local condition 

There is no greater certainty of curing a stricture by means of 
external urethrotomy than by other methods Where instruments 
are passed regularly after the operation, cases in which no recontraction 
is found are not infrequent Where the patients neglect regular 
dilatation, and exposure and alcoholic excess are superadded, recon- 
traction of the stricture is almost certain, and it will become hard and 
cartilaginous There are cases, however, in which, notwithstanding 
regular habits and periodic instrumentation, the stricture slowly' 
contracts after the operation and a second cutting is required In 100 
cases of stricture attending the clinic of ‘sir J Thomson Walker at 
St Peter's Hospital, external urethrotomy had been performed in 12 
In 5 of these it had been performed once, in 2 twice, m 1 fue times in 
1 six times In 3 cases external urethrotomy was followed by internal 
uretlirotomy at a later date 

Excisiox or Stricture 

A single stricture may be resected, but multiple strictures are 
unsuitable for excision Traumatic stricture is solitary , and there i> 
much pen luethral fibrous tissue, the removal of which is essential for 
its cure This form of Stricture is, therefore, usually suited for excision 

Technique. — I The suprapubic and perineal regions are prepared 
for operation Suprapubic cy stotomy is performed The patient is 
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placed in the lithotomj position and a metal instrument is passed 
through the stncture There is no difficult} in doing this as the 
excision of a stncture is not an emergent} operation m an impassable 
stricture but one planned carefulh on a stncture in which dilatation 
and other measures ha\c failed after prolonged trial \ median 
incision is made for 2 or 21 in with the stnetured area as the centre 
The corpus spongiosum is exposed and its sheath inched to the full 
extent of the wound Careful dissection defines the hard fibrous tissue 
of the stncture Where there is extensile peri urethral scarring it mi\ 
be separated from the surrounding structure as a thick ring of \ ellouish 
white almost cartilage like tissue This is detached from the whole 
circumference of the urethra The floor of the urethra is incised 
longitudmalH on the metal instrument and the stricture ring cut 
About U m of Urethra with the stncture as the centre is thus laid 
open Iongitudinalli The metal instrument is now remoitd The 
hardened tissues forming the stncture are defined and the urethra is 
cut across transiersel} through supple mucous membrane and sub 
mucous tissue in front of and behind the fibrous area 

The approximation of these ends is the next step When the gap is 
narrow the detachment of the urethra alrcad} carried out will allow 
this without tension But when the gap is considerable further 
dissection is necessan Approximation is obtained b\ mobilizing the 
corpus spongiosum and not b\ dissecting the urethra out of its **ur 
rounding erectile tissue The corpus spongiosum should be detached 
from the corpora caxemosa in front of and behind the area of excision 
until the cut ends of the urethra are easih brought together (The 
extent to which this ma\ le done wall be di cussed later ) The ends 
of the urethra are now united Tach end has been slit up on the floor 
for 2 to 1 in and the urethral tube laid open With fine No J /(» 
catgut sutures the edges of the cut ends are carefulh united These 
sutures include the whole thickness of the urethral ivall If the 
corpus spongiosum has been mobilized one or two stitches are 
introduced into the sheath so a* 5 - to hold it and prcient tension 

The longitudinal incision in the urethra l carefull} sutured so as to 
re form the urethral tube I or this purpose a catheter :> pa^td along 
the urethra and the edges are brought together oxer this b\ a sen s 
of interrupted tine catgut sutures Oxer thi again the sheath of the 
corpus spongiosum is sutured and the laicrs of the penneuin are 
approximated b\ catgut sutures and the skin wound looseh dnwn 
together b\ silkworm gut stitches a drain being placed in an angle 
of the wound for twent} four hours to preient the formation of a 
lioematoma The catheter is then remoied The cistotom} opening 
is sutured about a Malecot tube 

2 A second method has been recommended 1>\ Hamilton Iui^tll 
I prefer this operation the step>> are recognizable in Tig- 102 » 

10 JO 1031 An inxertcd V mci'ion i> made with the apex of the V 
at the central part of the perineum The ischio rectal fo«a i* opened 

* rn J-w* 1915 1 37' 
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up on each side and the membranous urethra and ape\ of the prostate 
are exposed, as in perineal prostatectomy 
In manv cases it is an advantage to establish and maintain supra- 
pubic drainage for a fortnight If the bladder has been opened, use 



(IfoJtfitJ /rom UrUtsk Jo riul of SNr$rrv) 

I The urethral stall defines anterior fare of stri lure anil a transverse section is ma le 2 The fibrot c mass 
It separated on all ‘ides elevated, and dissected backwards unt 1 beajfi ip urethra uenett lnfered \ rruopa h. 
catheter (not shewn) facilitates rf cover) of healths irethri on the hi d Jer s dr of the tnct re if nccovin 

ma\ thus be made for retrograde passage of a Bcniquc catheter b\ 
which the membranous urethra and the urethra behind the stricture 
arc disclosed 

Ihe next stage is the exposure and opening of the urethra m front of 
the stricture A median incision is 
made from the apex of the V for- 
wards A Whcelhouse staff is passed 
and the urethra opened, and the margins 
are retracted b\ silk thread stitches 
(Fig 3029 ) The urethra is sht back 
to the stricture The structured portion 
of the urethra with fibrous extra- 
urethrai mass, is excised, the cut ends 
are freed by undercutting and their 
\entral walls incised longitudinally for 
one inch The loose ends are brought to 
gether b\ fine interrupted catgut sutures 
which unite the roof only (Tig 1000) 

A rubber catheter is passed into the 
bladder through the perineum at the 
posterior extremity of the incision and fastened (Fig 1031 ) The 
two lateral incisions in the perineum are sutured No sutures are 
placed in the perineum in front of the catheter, and the longitudinal 
wound m the urethra is left unsuturtd The catheter remains in for 



Ftg 1030 — Transverse division 
posterior to the stricture 
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a week and after its removal the perineal wound is allowed to heal In 
granulation 

The condition obtained here after operation is exactlv that which 
exists after external urethrotomy , and healing in both cases takes place 
rapidl> without the production of scar tissue from the longitudinal 
incision in the urethral wall Care should be taken tint the oozmg 
trom the corpus spongiosum and an\ other bleeding is arrested 
Three points in excision of stricture are open to discussion 
I Drainage of the bladder — Manv authorities recommend a retained 
catheter in the urethra and do not drain the bladder suprapubically 
I am strongly of the opinion that, in order to obtain a reasonable 
certainty of success in manv plastic operations upon the urethra, 



Fig 1031 — 1, The urethral ends are mobilized by separation on all sides and 
their floors incised longitudinally , 2, Apposition by suturing reconstructs the 
urethral roof as a " riband " , the floor and sides are not sutured A tube 
is passed into the bladder and stitched in position 

suprapubic drainage must be used The retained cat het ci produces 
urethritis and al-o allows a certain amount of urine to trickle alongside 
it and soak the line of incision Hamilton Russell drained b\ a 
catheter 111 the posterior angle of the urethral incision, which was left 
freely open as a safeguard against infiltration of urine 

2 Suture material — Sutures of fine chromicizcd catgut, size I/O 
are suitable for this w ork T he fine catgut is absorbed or comes aua\ 
in the urine 

3 Lxtcnl of tissue returned — It is recommended b\ some surgeons 
that onl\ a part of the circumference of the urethra be removed and a 
strip of the roof left to maintain the continuity Guy on and Albarran * 
recommendetl this method, which prevented retraction of the severed 
ends of the urethra Thev argued further that the roof in traumatic 
stucture might escape injure , and that healing m p irtial resection was 
more rapid Experience lias not upheld anv of these argument' 
With a full incision and free mobilization of the corpus spongiosum 
there is no difficultv from retraction 

• M deebe Or#»t<Jfc drt Volt* trinalrrt 1509 p 923 



RUPTURE OF URETHRA' 2128 

An inch to an inch and a half of the urethral w all in its entire circum- 
ference max he removed and, if the mobilization of the corpus spongio- 
sum is, frech earned out, there Mill be no difficult! in approximating 
the ends without tension, especially if the legs art, lowered alien the 
suluns arc being tied Where the stricture lies far bach, close to the 
membranous urethra, the difficult} is greater for onU the anterior end 
of the urethra can he drawn upon As much as G cm (2’ m ) (Burch- 
hardt,* and even 8 cm (8 m ) (Goldman, 7) has been resected with 
success 

After-treatment. — The urethra should be carefulU irrigated daih 
with bone acid lotion from a douche-can without allowing an} undue 
pressure Suprapubic drainage is continued for fourteen di\ s and the 
tubes are then remov cd 

A fortnight after the operation steel instruments are gentlv passed , 
Hamilton Russell, however did not consider this necessar} until after 
the lapse of several months 

Results. — The cases collected b\ Nogues and Vignard (quoted b\ 
Hucsco) Comptcs Rcndits XIII Congrcs Iutcrnat dc Me l l‘)00) show 
that rejection of the stricture in suitable cases is a successful operation, 
and that permanent cure of the stricture can thus be obtained In 15 
cases there was no recurrence at the end of periods varwng from six 
months to eight vears 

In 18 cases of resection collected bj Watson and Cunningham (op 
cit), m which information was obtained a 3 ear or more after the 
operation, there were onh 5 in which the urinarv stream or the urethral 
calibre was normal Hamilton Russell (ude supra) reported 8 cases 
of severe stricture treated b} his method All were successful in that 
full-sized bougies could easd} be passed after the normal interv als 

RUPTURE OF THE URETHRA 

The various types, of rupture differ widclv in their diagnosis treat- 
ment and sequelie according to the situation of the injurv 

The anterior urethra. — (n) The pendulous section in front of the 
Au? l w.u>rir\ Ty^axur.ol is xarfj> injured- but a bamiatoma or an abscess 
following a crush or squeeze ma> require evacuation (l) The perineal • 
section, from the compressor urethne to the sj mph\ sis pubis, is the 
commonest seat of mjurv in virtue of its fixation and non-resilient 
background The varieties and methods of treatment require more 
detailed consideration 

(I) Incomplete — Here the dorsal wall remains as a bridge which 
limits retraction , an} of the wilL> maj be contused or the mucous 
coat lacerated or the whole thickness severed 

(II) Complete, where there i» solution of contmuitv through all coats 

• Instil u Zu krrVandl lUnJS i tretfifu 1=HM id S 9« 
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m the entire circumference nf the urethra with contraction and 
retraction of the ends 

S\mptom> and signs van according to the degree of injure 
Passage of blood inabilit\ to micturate (from compres or ‘■pixm) a 
penneal extravasation of blood or later of urine and hindrance to 
instrumentation are the outstanding features and these guide the 
polic\ of treatment In the mildest cases where there is no permed 
swelling and a catheter passes casih oil that is necessan is to Icau 
it in stitt for 24 to 48 hours \lthough micturition is thus restored 
the precur ors of stricture exist and warning of the need for future 
instrumentation is no small part of the surgeon s dut\ 

Where there is penneal swelling an incision into it is advisable even 
though catheterization can be carried out without difficult! c orre 
surgeons go so far as to sa\ that even case presenting anv sjonptoms 
of rupture no matter how slight should alwajs be provided with 
such a safetv outlet this being the best prophv lactic against stricture 
(Grev Turner) Where the catheter is checked operation is alwavs 
indicated for a severe injurv is of nccessitv present requinng not onh 
penneal drainage but often some steps to restore urethral contmuitv 

Technique — At the operation a mid line incision i? carcfulli 
deepened great caution being exercised as the urethra madu evident 
b\ a ngid instrument is approached The extent of damage is 
defined If the rupture is (i) incomplete it maj be possible to coax the 
catheter through the proximal end into the bladder and perhaps to 
repair the urethra b\ two or three catgut sutures Mam surgeons 
have declared that sutures are unnecessurv or even harmful (Ruther 
furd) because the gape is onlv opened out bv the hjhotomv posture 
and wall close automatical when the legs are extended If the 
catheter can be made to enter the bladder the perineal tissues arc 
looselv approximated ample room being allowed for suitable drainage 
In these circumstances the instrument should be left m for a week 
Mam prefer suprapubic drainage as the best means of preventing th 
escape of unne into the perineal tissues the lmtating effict of whuh 
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floor before suture, as a means of diminishing the risk of stricture The 
catheter is retained a week and the suprapubic tube a fortnight 
Replacement of the catheter m the third week may be necessarv to aid 
closure of tlie suprapubic -fistula Three weeks after its withdrawal 
steel bougies are passed, and subsequently, at lengthening intervals of 
time 

The posterior urethra. — Rutherford Monson stated long ago in 



his "Surgical Contributions"* that the surgeon colled to attend such 
a case was probably presiding at the opening of a life-long tragedy 
Special attention must therefore be drawn to it on account of the vital 
necessity' for appropriate treatment in the earl\ stages Being 
frequenth associated with gra\e 'skeletal injuries the state of the 
urethra may Le overlooked, fractured pelvis or femora apparently' 
having prior claim to attention The surgeon mav content himself 
with the establishment of suprapubic drainage, but it is essential to 
realize the frequency of interrupted alignment of the urethra, brought 
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opening A gum elastic or firm rubber catheter is then passed bach 
wards through the external meatus to the perineal wound and its end 
is attached to the metal catheter b\ which it is drawn up into the 
bladder as m pnman, catheter emplacement Suturing the torn ends 
of the urethra may be possible in the earlv stages after preliminary 
tnmmmg , later the\ will line become too disintegrated to hold 
stitches With the aid of the suspending stitch catheters maj be 
changed frequently preferablv twice a week, the fresh catheter being 
drawn up bv a stitch attached to the distal end of the previous one and 
this stitch, in its turn being fixed to the suprapubic wound m an 
accessible position to serve for further replacements Splint 
catheterization should be continued for at least a fortnight 
During the residence of the catheter the bladder should be washed 
through twice daily with nitrate of silver solutions, 1 in 12 000 The 
suprapubic tube is removed during the third week and the wound 
allowed to heal Steel bougies are passed three weeks after removal 
of the catheter and afterwards at intervals increasing to three months 
for the first vear, subseqncntlv at such intervals as are suggested b\ 
the rapidity of closure of 4 stricture 

Functional results. — The formation of a stricture after rupture 
of the urethra was almost invariable in cases recorded bv the older 
writers The result was due to sloughing and septic inflammation 
When rapid healing of the urethra is obtained, the canal either remains 
uncontracted or the stricture which forms is a simple narrow ring 
readilv amenable to treatment, instead of a tortuous fibrous btricture 
Both Kidd,* who followed up twentv five cases of severe anterior or 
posterior ruptures, and Wheelert found that results were «omewhat 
unsatisfactory during the first twelve months but ultimateh were 
good 

Mortality. — Provided the case is seen before urinary extravasation 
lias taken place, and retention is relieved or prevented bv suprapubic 
drainage the mortalitv apart from shock of coincident injuries should 
be negligible Tor comparison, it is of interest to study Kaufmann s 
collected figures In uncomplicated ruptures (203 cases) there was a 
mortalitv of 14 5 per cent mainh'diie to unnirv extravasation In 
association with fracture of the pelvis (10 cases) 40 per tent died 

OPERATIONS TOR THE REPAIR OT FISTULA OF THE 
URETHRA 

Before attempting to repair the urethra anv complication which 
co-exists must be treated Thus, a stricture is freely cut and fully 
dilated or urethral calculi are removed No attempt is made to close 
the fistula where acute inflammation is present, and this especially 
applies to the fistula: that follow the rupture of a penurethril ab&cess 
Efficient drainage of the bladder must be provided, suprapubic 
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c\ stotom\ is the only method of drainage that presents a reasonable 
certainty of success m plastic operations for repair of major defects 
of the urethral wall It is performed either a few da\ s before the 
operation on the urethra or at the same time 

Fistula of the Penile Urethra 
The track is always short and lined by epithelium A fistula with a 
\er\ fine calibre may be successfully treated with the galvano cauten 
which destroys the lining epithelium but in a larger fistula one of the 
following plastic operations is necessary 

A Fistula at the base of the glans penis — 1 Loumeau s operation * 

A quadrilateral area surrounding the fistula is denuded of epithelium 
the lining of the track is. removed and the edges are brought together 
b\ interrupted catgut sutures A flap corresponding to the denuded 
area in shape and size on the proximal side of the fistula is undercut 
and slid di«tall\ until it lies o\er the raw <mrface It is then fixed in 
place b\ interrupted sutures to the edges, of the raw surface 
2 Dieffenbach s operation f — The edges of the fistula are excised by 
a transverse elliptical incision and the raw edges, united by fine catgut 
sutures the knots being tied inwards The ends of the sutures are 
drawn through the external meatus and ma\ be removed b\ gentle 
traction a few da\ * after the operation The under surface of the 
glans penis is denuded of epithelium and a corresponding area is 
marked out by an incision on the under surface of the penis or the 
retracted foreskin the two surfaces being base to base The skm is 
dissected up o\ er the area and turned forwards like a gangw ay so that 
it covers over the freshened surface of the glans and it is stitched m 
this position 

B Fistula on the under surface of the body of the penis — There is 
great variation m the si?e of the fistulous opening and in the extent 
and densitv of the surrounding scar tissue Several operations may 
be required before the fistula is finallv closed anotis operations have 
been described and the surgeon will select whatever method appears 
to be suitable for the type of case with which he is dealing 

An incision is made in the long axis of the penis with the centre at 
the fistula The incision surrounds the fistula and the edge of the 
track is excised The mucous membrane of the urethra and the slieath 
of the corpus spongiosum are clearly defined The skm is undercut 
for a sufficient distance to allow it to come together without tension 
Interrupted catgut sutures are introduced to bring the edges of the 
mucous membrane together transv ersely and a second senes of stitches 
unites the sheath of the corpus spongiosum The skin is united in the 
long axis of the penis by catgut sutures No catheter is placed in the 
urethra 

When the fistula is large and there is difficult m obtaining apposition 
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of the shin, a longitudinal incision may be made through the skin on 
each side parallel with the median incision A bridge of skin is thus 
formed on each side, and these bridge* are united over the fistula, 
leaving the denuded area, to heal without suture Or a transverse 
incision may be made below the fistuh, and the transverse bridge thus 
obtained slipped forwards over the fistula (Dieffenbach) or a double 
transverse bridge of *km is used for above and below the fistula 
(NiHaton) , or a flap of skm mav be turned over from the anterior 
surface of the scrotum to repair the defect after excision of the fistula 
Benedict has recommended grafts of the whole thickness of the scrotal 
«kin for repairing large cutaneous defects of the penis The flap must 
be cut half as wide again as the area to be cov ered, since the dartos 
muscle causes considerable shrinkage of the flap The base of the flap 
is cut at the end of the first week 

Guy on and Pasteau (Th£*e de Pans, 1901) closed a large penile 
fistula bv raising three quadnlateral flaps from the proximal and the 
lateral aspects of the fistula After the fistula had been pared the 
median proximal flap was reflected forwards forming a new urethral 
floor The lateral flaps were then brought together on this and sutured 
in the middle line, covering the exposed raw surface of the median 
flap 

Thomson Walker found two methods useful in penile fistula and 
urethral defects, for preventing the ingrowth of epithelium which 
reproduces the condition 

(1) After repair and suture of the urethra and corpus spongiosum 
the skin is freely undercut on tacli side and at each end of the fistulous 
area, but without cutting flaps The anterior and posterior angles of 
the wound are grasped in forceps and raided up *o that the under surface 
of the skin on each side of the fistula comes in contact for i or ? in m 
vertical depth Several mattress-sutures, the number depending on the 
length of the denuded area, are placed at the base of this , thev arc of 
silkworm gut and pass from epithelial surface to epithelial surface, the 
suture at each end being placed beyond the fistulous area The cut 
edges arc united bv interrupted silkworm gut sutures If there is 
tension of the skin, lateral incisions in the long axis of the penis ma\ be 
made well away lrom t'tie median wound Tiic raw under-surHcc 61 
the skm on either side of the fistula is thus brought into contact for at 
least to J m , and this apposition extends proximally and distalh 
be\ond the fistula 

(2) Where there is hkelv to be some tension, in cases of fistula or 
defects of the penile or bulbous urethra, the skin is vvidelv undercut 
on each side After repair of the fistula, the skin is turned back on 
each side- and stitched to the skin well out at each side of the fistulous 
area The stitches arc retained till granulation is established, and the 
skin is then released 

A cause of failure in plastic operations on the urethra is the occurrence 
of erections after operation, tearing the stitches To prevent this the 
patient is kept under the influence of bromides and small doses of 
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opium and a rubber bag filled with crushed ice is frequently applied 
locally 

FlSTLLE OF THE BLLEOLS llRETlIRA 

The^e fistula are almost invariably combined with stricture of the 
urethra and sometimes also with urethral calculus The preliminary 
steps of the operation consist m an internal urethrotomy and if stone 
is present in its remov al 

If a single fistula is present the following operation will suffice The 
patient is placed in the lithotomy position and a metal sound I s intro- 
duced into the urethra A probe is passed along the fistula until it meets 
the metal «=ound in the urethra \ circular incision is m ide round the 
fistulous opening and the fistulous track dissected out until the metal 
sound can Le felt hang in the urethra When this is reached the fibrous 
wall of the fistula is cut across and removed, and any fibrous tissue 
remaining at the edge of the opening in the urethral wall is clipped 
away 

The yyound may be alloy\ed to heal without suture the edges coming 
together yyhen the thighs are approximated , or catgut sutures may 
te placed in the urethral yyall and perineal tissues and silkyiorm gut 
in the skin 

Cathelm s operation * — \ large catheter is introduced into the 
urethra A circular cuff of skin at the outer orifice of the fMula is 
dissected up and the dissection earned along the fistula which thus 
forms a funnel The circular skin flap and tube is then sht up abo\e 
and fceloyy the fistula so as to form the lateral rolls These rolls are 
inyerted «o that the raw surface is outwards and are transversely 
sutured by Lembert s sutures and the skin sutured o\er this This 
operation is best suited for fistulie and smaller defects 

Multiple hstuhe opening upon the perineum or scrotum without much 
fibrous induration hav e usually one opening m the urethra The tracks 
may be excised The operation entails careful and painstaking dis- 
section If the individual tracks cannot b“ dissected out they mfist be 
laid freely open and scraped yvith a sharp spoon and as much as possible 
of the surrounding fibrous tissue cut ay\ay The wound is left widely 
open and packed yvith iodoform gau7e Here again the method of 
undercutting and turning back and stitching the skin already described 
is frequently of u^e 

Where there are multiple fistula? of the perineum and scrotum <*i th 
formation of fibrous Usque, the whole of the fibrous mass should be 
remo\ed As a stricture is usually present internal urethrotomy is 
performed and a large staff is parsed into the bladder The patient is 
than placed in the lithotomy position and a vertical incision- made in 
the middle line of the perineum Tins is deepened until the urethra 
is expo ed and the groo\ e m the staff can be felt \ knife is run along 
the groove and opens about 11 m of the urethra A gorget is passed 
along the groove into the bladder, the staff withdrawn and a large 
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rubber permcal tube introduced The gorget is removed, and the tube 
clipped with pressure-forceps The excision of the mass of fibrous 
tissue which contains the fistuhe is now commenced The median 
incision is carried forwards as far as the fibrous induration can be felt 
The tissue cuts like a turnip, and se\eral small buried collections of 
pus ma\ be opened Trom the anterior end of the incision another is 
commenced which passes out on one or other side, keeping at or very 
near the edge of the indurated tissue, and sweeps round to join the 
median incision at the penneal end behind the fibrous mass This 
curved incision is deepened so as to remove the large wedge shaped 
mass of fibrous tissue, which is held aside in toothed forceps as the 
incision deepens If a nodule of fibrous tissue ly ing outside the mam 
mass is felt, it is also freelv removed A similar incision is made on 
the other side, commencing at the anterior or upper end and working 
downwards In this wav large fibrous masses which cover an area 
the size of the palm of the hand are remov ed and a gap remains, at 
the bottom of which lies the urethra 

The wound mav be left entirelv open or partlv closed When the 
thighs are approximated the sides come nearer and mav meet 
posteriori} Without placing anv tension on the tissues, the wound 
should be closed as far as possible anteriorlv and posteriorly by silk- 
worm gut stitches passed deeply through the skm and subcutaneous 
tissue These are left untied until all arc in place and are then tied 
No attempt is made to close the wall of the urethra Part of the wound 
may remain open, and this is left to granulate being lightlv packed 
with iodoform gauze A dressing is applied, and retained b\ a 
T-bandage 

After-treatment in operations for fistula.— The w ound is thoroughlv 
flushed dad\ with antiseptic solution The fxwels are kept confined 
for four days and on the fourth dai the tube is removed and a purge 
given Before the action of the bowels the wound should be thick!} 
coated with carbolized vaseline which protects it from infection, and 
this is removed after the action is over At the end of a week or ten 
day s a large steel sound is passed along the urethra and a gum elastic 
catheter may he tied m for a neck or more During healing the 
patient sits in a hip bath containing permanganate or boric acid solution 
for two or three hours dailv Healing takes place in from three to four 
weeks, and the resulting scar is usu-dl} supple and healthy 

Repair of Urethra rectal Fistula 

All complications must he treated before the operation for closure 
of the fistula is attempted To attain success it is essential that the , 
rectal opening should be separated ftom the urethral opening and that 
the ho)e in the rectum be independently closed by suture 

Suprapubic cystotomv is performed, and a dram inserted The 
patient is placed in the exaggerated lithotomy position, and a curved 
pri rectal incision is made, extending well out to the ischial tuberositf-* , 
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operations Strips of mucous membrane have been taken by Albert 
and Dittel from the lower lip to close urethral defects Lapiejko 
operated on three cases, stitching the transplanted mucous membrane 
to the urethra in front and behind and laterallv to the soft tissues of 
the perineum In one ca c e the defect measured 7 cm Portions of 
mucous membrane taken from ether individuals have been used 
W older used mucous membrane from a prolapsed uterus He 
incised the cartilaginous stricture of the urethra and allowed the gap 
to granulate Stops of mucous membrane several centimetres long and 
1 to 2 cm broad were then taken from the mucous membrane covering 
a prolapsed uterus, and laid on the granulating surface of the urethral 
gap without fixing them with stitches A catheter was tied m position 
and the grafts were left undisturbed for five or six dij s. 

Vaginal mucous membrane (Legueu and Wolfler), the appendix 
(Lener, Streissler von Augerer Rothschild) the internal saphenous 
vein (Tanton Jaboulaj , Carrel Legueu and Rico) and fascia lata have 
also been used 

2 Tissues from animals — J Hogarth Pnngle* grafted lengths of 
bullock s urethra in 8 cases (2 of extensive defects m the urethral wall, 
1 of h> pospadias), all of which were successful In his first case 18 cm 
of the bullock s urethra were required , a second graft was neces«arv 
to repair a residual fistula Suprapubic drainage was used in these 
cases Gouvemeur and Garsm and Legueu used the aorta of a dog , 
Walker strips of intestinal mucous membrane from a rabbit Adams 
surrounded a catheter 1} mg in the position of the lost segment with a 
tube of Baer s membrane 

Results of plastic methods — B\ both methods of repair complete 
restoration of the urethral canal has frequent^ been obtianed Tfiere 
is some danger of contraction at the points of union of the repaired 
with the intact portion of the canal Sometimes several operations 
are necessary before the defect is closed 

Good results have been obtained by autoplastic flap methods where 
the ends of the urethra had deliberate^ been brought to the surface 
and the gap allowed to heal over (Pasteau Iselm), or where this prt 
hminarv state developed without premeditation 
Good results were obtained bv MuU«am, Cealtc, and Legueu one } ear, 
one month and tvventv months respectvvelv after transplantation of a 
portion of the saphena vein In a case reported b\ Gajet and Ver- 
guony a post mortem examination showed that the graft of vein had 
survived but a stricture had formed , 

OPERATIONS FOR CONGENITAL DEFECTS OF THE 
URETHRA 

Hypospadias 

Three degrees of the deforoutv are recognized (1) the glandular 
(2) the penile, and (3) the penneal 

•Ann Sun Sept I9CM xl, 337 
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In (1) the glandular the meatus lie-, in the normal position of the 
frenal attachment it is often narrow A degrte of down curving 
ma\ coexist In (2) the put tie the opening exists anj where behind 
(1) perhaps as far bach as the pern scrotal junction and is usually 
constricted b\ a delicate muco-eutaneous fold The penis is down 
cun ed b\ fibrosis in the floor of the urethral groov e In (3) the pertneal 
the scrotum is spht the penis is usualh rudimenthrj and the testicles 
are undescended the external genitalia bearing a clo er resemblance 
to the female than to the male t\pe 

Operative treatment — The subject of the glandular \ariet\ is so 
little handicapped that operative interference is seldom required 
the stream ma\ be difficult to direct but procreation appears to be 



F g 1034 — Burghard s operation for glandular hypospad as 
1 In Is cm and partial dr a hinent of basal and la rral fl ps ii C v 1 Han turned for. ard *u tring of 
rna guu and of lateral Baps 10 Suturing comp c d 

unhindered MeatOtomv maj be necessarv if the meatus is small 
The details of a method of repair art sufficienth shown in I lg 1034 
(Burghard s operation) The penile and perineal types comprise the 
majoritv pre ented for treatment and operation is required in all 

Operations for penile hypospadias Edmunds operation — Lntll the 
method of Edmunds was introduced* all flap operations were apt to 
fail from the inability to procure apposition of the flaps without 
tension owing to the shortage of material available B\ mobilizing 
the prepuce m such a wav that it can be slid m two lateral halves 
to the ventral aspect Edmunds was able to procure ample shin 
(a) to cover the raw surface left after full liberation of the fibrotic 
urethral groove winch had held the penis in its characteristic bent 
position ( h ) to fashion and suture flaps on the Duplaj principle 

without tension 

The operation is not advisable until the fourth or fifth veir when 

» fn W Tt 19 O'*!* I 323 Hwatman Lt. u e if J Prt » enj C S 47 I* 1 937 « 
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there is generalh enough tissue to handle Suprapubic drainage is 
never used, for, although theoreticalh sound there t, alna\* a n k 
of sep a is and chronic cv«titu> and furthermore, the good results of the 
operation without this step show that it is not essential 
First stage The preputial hood is ‘buttonholed ' tran>vcr«eh 
It is steadied b\ two iateralh placed tension sutures, transfixed, and 
incised horizontal 1mm from and parallel with, the corona Sutures 
unite the edges of the incision and so presen e the buttonhole (Fig 
1035 } A constricted meatus is slit backwards and a suture parsed 
between the mucous membrane and the skin 

Second stag* (After three months mtenal) This is the mo 4 
important stage being designed to correct the down curvature of the 
penis and to cover the resulting bare area with lax skin It can be 
best understood b) examination of Fig 1030 The penis is held on the 
stretch b\ a tension suture transfixing the glans Through parallel 
incisions made along its margins the urethral groove, with all subjacent 



I u n 

Arthur Edmunds operation for hypospadias. 

Fig io 35 — Stage I — Securing tube grafts from th« prepuce (figs i u ui) 

i TV ptepuce sen? cfc~) b\ skn* jnture* i trjrjfixfri »-id me**} 1 mm. frern IV Omni. U. Lut 

t* marie cl the »Lngs tor Mitura* l be tagft cl lb* burtoibo^ 1 x, App iea loo of m^ntv>riute teloxes to 
r reserve IV btitmnbot* 

RcpvwlvitrvJ bv perestetieei Irooj Ednari Tkt Ltvd IW- teb l«t>i 

fibrous ti-siie which mav include c ome cavernous tissue, is »panngh 
dissected and teased until the tendenev to down-curv e is removed and 
am additional fibrous bands that prevent straightening are cut 
obhquelv The meatus as the result of these manoeuvres, shrinks 
towards the base of the penis The preputial isthmus v> divided 
me^ialli , allowing the two halves to fall to the sides of the penis in a 
dog s ear fashion and mto the-e flaps incisions are earned from the 
distal end of the bed of the urethral groove (Tig 103b (i) ) The 
skin edges of these incisions and the margins of the grooic bed are 
undermined and dis ected up Bv a teasing process (like a “ cook 
stoning raisins ) the lax tissue is opened out into redundant flaps A 
senes of interrupted sutures is now introduced the hmdermo=t stitch 
including the anterior angle of the unnan meatus and the rest picking 
up the underhung tissue as well as the skin edges to ens ire an addi 
tional blood suppl} to the flaps The finest sutures of catgut or black 
ophthalmic silk on round bodied needles, preferabls of the atraumatic 
tv pe, are used (Fig 103G(u)) Thus the edges of loose skin are sutured 
(rt) m the midline, covenng the urethral groove, and (&) to a narrow, 
free moco-cutaneous margin close to the corona The breadth of the 
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organ is much increased at the completion of this stage (Fig 303G 

(m) ) 

Third stage (Three months later) A new urethra is formed on 
the Duplay principle A narrow lead rod i« passed far enough through 


Fig 1036 — Stage II — Overcoming the down curvature by mobilitation of the urethra 
and transferring the skin of the tube grafts to the raw surface on the ventral aspect of 
the. yyjis. 

u K divid'd The lotted line In41rai« the mirriiwof the urethral firooxe Ittnu «hi h rnoitcl 


(Reproduced by penn ->'ion. from Edn und», The L*iK*t Tfb 16th) 

the meatus to steady the puns, and the operation held is further 
stabilized bv a tension stitch transfixing the tip of the glans, and this 
is tied to a loop in the lead rod (Tig 1087 ( 1 ) ) Incisions arc made 
on either side of the rod each far enough from the nudhne to gi\e, 
when the two are sutured together o\er the rod, an amply wide new 
urethral chinnel These incisions, made at unequal distances from 
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there is generallv enough tissue to handle Suprapubic drainage is 
never used for although theoreticalh sound there is alwav« a risk 
of sepsis and chronic c\stitis and furthermore the good results of the 
operation without this step show that it is not es ential 
First stage The preputial hood is buttonholed transverseli 
It is steadied bv two laterally placed tension sutures transfixed and 
incised horizontally 1mm from and parallel with the corona Sutures 
unite the edges of the incision and so preserve the buttonhole (Fig 
103o ) A constricted meatus is, slit backwards and a suture passed 
between the mucous membrane and the shin 
Second stage (After three months interval) This is the mot 
important stage being designed to orrect the down curvature of the 
penis and to cover the resulting bare area with lax skin It can be 
best understood b) examination of Tig I08C The penis is held on the 
stretch b) a tension suture transfixing the glans Through parallel 
incisions made along its margins the urethral groove with all subjacent 


Arthur Edmunds opera! on for hypospad as 
F g 1035 — Stage I — Secur ng tube grafts from the prepuce (figs I i u) 

Th prepu hrd by la tra ling u ore« raiuAartl and nnsftJ I n n from he »ro a 1 Is* 

made of h lings fo su uruig h edges of he bu oi ho e App na no runs! job ires to 

p esetse he bu onho 

Reprodu ed b) pemis on from Edmund. Th Lantri 9 i> T b |6 h 

fibrous tissue which maj include some cavernous tissue is sparing!) 
dissected aud teased until the tendeucx to down-curve is retUQvcd and 
an\ additional fibrous bands that prevent straightening are cut 
obliquel) The meatus as the result of these manceuvres shrinks 
towards the base of the penis The preputial isthmus is divided 
mesially allowing the two halves to fall to the sides of the penis in a 
dog s ear fashion and into these flaps incisions are earned from the 
distal end of the bed of the urethral groove (Tig 1030 (i) ) The 
skin edges of these incisions and the margins of the groove bed arc 
undermined and dissected up B\ a teasing pro ess (like a cook 
stoning raisins ) the lax tissue is opened out into redundant flaps A 
series of interrupted sutures is now introduced the lundermost stitch 
including the anterior angle of theunnar) meatus and the rest picking 
up the underl) mg tissue as well as the skin edges to ensue an addi 
tional blood supply to the flaps The finest sutures of catgut or black 
ophthalmic silk on round bodied needles preferabl) of the atraumatic 
tv pe are used (JFig 1036 (u) ) Thus the edges of loose skin are sutured 
(<i) in the midlme covering the urethral groov e and (6) to a narrow 
free mUco-cutaneous margin dose to the corona The breadth of the 




the meatus to stead\ the penis, and the operation field is further 
stabilized by a tension stitch transfixing the tip of the glans, and this 
is tied to a loop m the lead rod (Fig 1037 (i) ) Incisions are made 
on either side of the rod, each far enough from the midhne to give, 
when the two are sutured together over the rod, an atnpl} wide new 
urethral channel These incisions, made at unequal distances from 
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tlic mid-line, are earned well forward, diverging anteriorlv at the ohns 
to allow for contraction and retraction of the new meatus posteriorly 
the\ meet 3 mm behind the cubing meatus The innir’edges of the 
incisions are dissected up as sparmgh as possible to preserve \ .v^cnl- 
Iant\, comp Uible with ease of suturing over the lead rod m the 
formation of the new urethra Interrupted stitches (of conjunctival 
silk) are passed from behind forwards, the first including the meatus 
all are passed and tied in such a \\a\ that the knots he wilhm the 




urethral channel (Pig 1037(11)) TIu outer margins of the incisiou 
are then sparmgh freed and sutured over the new urethral floor with 
the finest ophthalmic silkworm gut vertical nnttn>s sutures, long 
ago described bv Ldmunds, arc cmplovtd These an tnd round 
par did nibber strips which act as splints (Fig 1037(111)) Oiuze 
soaked in 1 m 3,000 flavine and parafhn solution is prtferablc as 
a dressing 

The precaution of making the urethral incisions at unequal distaii' es 
from the mid line avoids coincidence of the lines of union in the two 
lavers If a fistula forms at the site of the original mtatus an incision 
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is made around it The shin retracts, allowing the mucous membrane 
to tc seen Tinest silk sutures are passed through the mucous mem- 
1 nine and tied, but their ends are left long A straight needle threaded 
with fine silkworm gut is passed ev e-end first through the meatus and 
presents through the fistula , the long loose ends are collected into the 
silkworm gut loop and drawn outside the meatus The skin is sutured 

This operation mav, if required, be used in a simple form for cure of 
glandular h\ pospadias as an alternative to the method illustrated in 
1 ig 1034, especially if there is a degree of associated down curvature 

The results of this operation for each form of hy pospadias have been 
cminentlv satisfactory and, in the majonh , such anatomical perfection 
Ins been achieved by the originator as to dcf\ recognition of the 
previous deformitv, even in those extreme instances where doubt had 
existed of the sex to which the individual should be allocated I recall 
one case admitted as a female who was some years later sent back to 
hospital by a new doctor as a 4 rather imperfect circumcision 1 Tor 
further details the reader should consult the original papers cited 

Denis-Bromic ’s operation.* — In this method the prepuce is also 
adapted to procure laxity of integuments m a manner based upon 
Edmunds principles The prepuce is used as an " insertion in the 
dorsum of the penis, as a tailor, if he wished to convert a single to a 
double breasted coat, might put an insertion down the back to procure 
an excess of material to work with An incision is made in the middle 
line of the dorsum from the root of the penis It diverges at the base 
of the prepuce to either side of it, the prepuce having been stretched 
to a hood by suitable traction The lateral incisions are deepened 
until they meet, thus leaving an angular ribbon like strip which is 
sutured into the gap left In* the retracted edges of the mesial dorsal 
incision \ sufficient degree of laxitv is procured to permit of a 
subsequent urethral construction b\ local flaps The author follows 
the advu e of Edmunds in regard to the necessity for thorough removal 
of the fibrous urethral groov e mdsimihrlv adopts the Duplay method 
m the uiethral construction 

Choice of methods for urethral construcfion. — Local flaps tui eel 
pedulcs and free grafts can 1 e used The after results of rdmunds' 
operation have proved the merits of local flap-., where provision has 
been made for them by suitable preparation of the j>enis Tubed 
pedicles which in other regions have been shown by Gillies to offer 
wide possibilities have so far been little used As long ago, however, 
as 1^01 Mayo f constructed a shin lined tube fiom the prepuce and 
toward* the root of the poms winch was divided posteriorly and 
hinged at the dorsal aspect of the corona It was then placed in a 
tunnel, made in the glans with «a trocar and cannula and the free 
end was thus brought into contact with the existing meatus to which 
it could eventually' be joined 

f April 1901 mil, 1I5J 
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Re\i\al of interest m free grafts his been stimulated In A H 
Me Indoe,* who submits that the great success of the Esser f principle 
of inlay grafting in its modern form appears to offer the most reason- 
able method of constructing a hairless urethra Nov e-J operand, the 
pioneer of this method of urethral construction $. failed, according to 
Mclndoe, not so much from a fault v surgical conception as from 
imperfect after-treatment, for stenosis is inevitable unless a distended 
state of the grafted tunnel is maintained for si\ months, a period 
exceeding b\ a safe margin the contractile phase of grafted skm 
Mclndoe ’s operation^ — The operation is performed about the 
eighth 5 ear the preparation of the penis, however, by the Edmunds' 
technique is earned out about the fourth vear A Thiersch graft 
from the inner side of the arm is laid upon and attached with 6,0 
catgut to a length of gum elastic catheter which easily fit= inside the 
barrel of the special] \ designed trocar-cannuh Haring tunnelled 
the penis with this instrument from the meatus to, and through, the 
glans the handle and point are detached leaving an open tube into 
which the graf t-cov ered catheter is inserted The cannula is with 
drawn over the catheter, which is left in sthi, thus allowing the raw 
surface of the graft to make and retain contact with the tunnel wall 
The catheter is fixed bv a simple device The operation is completed 
b\ passing another catheter up into the bladder where it will remain 
for 48 hours to divert the unne The graft-bearing catheter is 
removed on the tenth day and immedntelv replaced bv a «nnihr- 
sized instrument after an antiseptic urethral wash Similar replace- 
ments are continued up to six months and act like the gold ‘ sleepers 
which jewellers use after ear piercing When the contractile phase 
should be over the dilator is left out and end to-end anastomosis is 
performed b\ a flap method clostlv resembling the Edmunds’ modi- 
fication of the Duplas technique The special advantages chimed 
for this operation are that it is fairlv simple to perform, fistulx are 
unlihclv and the new meatus is ideally situated at the tip of the glans 
Further, it can be emploved successfully and indeed, has its best 
application m adults where repeated failures have left the penis in a 
sheath of scar tissue J n a personal communication Mclndoe state-, 
that he has completed this operation upon six ca^es and has a numter 
more under treatment which promise gratifving results 
Epispxdixs 

The following operation was described bv Cantwell i in 1893 
Young, r unaware of Cantwell's article, described the same method 
independent^ m 1916 The best age to select is about 10 \ear> 

In epispadias the urethra is represented In a shallow gutter, lined 
with mucous membrane, on the dorsum of the penis The meatus is 

• JT<J Journ J-rt> 1*17 i 3»S 
f Am Surf 191? liv "VI 
J Jour* dltot MrJ l * |«|4 v 
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stinted at the base of the pent*, and opens direct into the bladder 
Theie is usually complete absence of a v esical sphincter In extroversion 
of the bladder, epispadias is a part of the deformit\ The corpora 
cavernosa in a normal penis are so mtimatelv attached that it is 
impossible to separate them without injuring the bodies themselves. 
In epispadias thej can be readflv separated, being connected onl\ b\ 
some areolar tissue 

Perineal drainage is first established A finger is introduced into 
the bladder through the gaping 
meatus, the perineum pushed down 
and an incision made through 
which a penneal drainage tube 
is introduced Two parallel in- 
cisions are made on the dorsum 
of the penis from the svmplijsis 
pubis to the extremity of the 
glans, along the lines of union of 
the mucous 1 membrane and the 
shin The incisions are deepened 
to the corpora cavernosa and 
carried backwards to join above 
the bladder opening 

A flap is made of the whole 
urethra attached at the base of 
the penis This is held aside, and 
the corpora cavernosa are separated 
by blunt dissection (Tigs 103S 9 ) 

The urethral flap is laid in the 
gutter thus formed, and held in 
position b} two sutures through mucous membrane and shin tied 
on the under surface of the penis A catheter is then laid in the 
urethra and a canal is formed bj continuous suture of the free 
edges of the mucous membrane Abov e it the corpora cav ernosa are 
brought together and retained b\ a continuous suture The shin can 
usuallj he brought together over this Some deep sutures are placed 
rrr the sKtn sad /si el the pubes Canixeli 'esses the catheter ttt the 
newly formed urethra for several davs m order to prevent contraction 

Young detaches the urethra from one corpus cavernosum onl\ 
leaving it attached to the other corpus, which is rotated sufficiently 
to bur} the new urethra This provides a better blood supph for 
the new urethra 

This operation provides no control over the escape of urine, and 
in cases where there was previous incontinence an apparatus to 
collect the urine wall have to be worn Subsequent!} , however, 
"\oung* described two cases, one male and one female, where co- 
existing incontinence had been cured by combining an intravesical 
operation m which the bladder and urethra are laid into one b> a long 

• Jeum Uni April, 1930 xxxr 07 
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anterior incision made on a curbed clamp as a guide The sphincter 
is sutured antenorh and the bladder closed, except for a small 
drainage tube, before proceeding to reconstruction of the urethra, 
and penis in the male 

The successful formation of a sphincter permitting a controlled 
stream capable of being projected be) ond the penu>, has led to the 
opinion among&t some surgeons that the formation of a completed 
urethra maj be regarded as superfluous 

A R Thompson * introduced an operation m which he utilized the 
rectus muscle to form a 
sphincter Certain anato- 
mical facts were .iscer- 
tamed before performing 
the operation The twelfth 
dorsal nerve supplies the 
lower two-thirdl of that 
portion of the rectus which 
lies below the umbilicus 
Two terminal branches are 
formed the one passes 
upwards, and the other 
dow nw ards The ilio hvpo- 
ga«tnc nerv e does not sup* 
pl) the lower end of the 
rectus , the lower portion 
of the rectus can therefore 
be dissected awa\ from 
its sheath without the sur- 
geon seeing or damaging 
the nerve supplv The 
blood suppl) is drawn 
from the deep epigastric, 
which runs beneath the 
muscle, adherent to it 
rather than to the sheath 
Although a case was ri 
corded where the patient held his unne for one and-a half hours 
when in bed and, when he voided unne, the stream was projected 
forwards and with force, on the whole this ingenious attempt to 
provide a vesical sphincter has not stood the test of time and i« no 
longer advised b) its originator 

The problem m urethral defects with unnarv incontinence lies in 
the choice between efforts at construction of the urethra supplemented 
bv formation of a sphincter, either from the natural one or bv pla>tie 
adaptation of an c\traneous muscle, and discarding the natural 
outlets b) substituting the large bowel for the bladder, and the anal 
sphincters Grej Turner and others have shown the results of ureter 

Lanitt 19"0 11,790 



Fig 1039 — Operation for epispadias penis in 
section, showing (I) lines of dissection, with scro 
turn below , (2) dorsal gutter dissected and corpora 
cavernosa separated , ( 3 ) urethra formed of dorsal 
gutter, and complete dissection of right corpus 
cavemosum ( 4 ) urethra sunk between and below 
corpora cavernosa ( 5 ) completed operation 
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implantation into the colon to be so satisfactory that there are good 
reasons for preferring this operation Further, it can be carried out 
at a considerably earlier age, am time after the fourth \ear, at the 
most onlj* two operations wall be required, and the child and parents 
will be spared the anxiety of long delays and repeated operations, 
which may only end in failure 



CHAPTER XI-V 

OPERATIONS ON THE PENIS & TESTICLE 

By JOHN EVERIDGE 
CIRCUMCISION 

This operation is subjected to variations according to whether the 
patient is an adult or an infant In the latter, healing is more rapid, 
senuibilitj to pain less acute, and postoperative erections negligible 
Hence a speedier operation, not requiring the same refinement of 
technique as m an adult, can be done 

The operation in an infant.— Besides speed, care must be taken 
not to remove too much or too little skin or mucous membrane, to 
avoid damage to the glans, and to procure haemostasis The surgeon 
should also examine the external meatus to make sure that this is not 
unduly small 

Since general anaesthesia has been responsible for man} tragedies in 
this minor operation it is most important to insist that there shall be 
someone present who has no other dut} than to administer the 
anaesthetic The not uncommon practice of one and the same 
person giving the anesthetic and then hurnedh performing the 
operation, cannot be justified Sometimes it mi) be necessary to 
evade the risk by doing without anesthesia and operating m the first 
three or four weeks of life when sensibibtj to pain is low The 
assistance of a capable nurs^ who can be relied upon to hold the child 
satisfactory is essential She should be seated on a low chair, with 
a large firm pillow on her lap The child's legs should be firml\ 
grasped just above the ankles and held up m the hthotomv position , 
at the same time she checks movement of the arms b} anchoring them 
beneath her elbows The surgeon will be seated opposite the perineum 
The end of the prepuce is held in a pair of forceps, and a narrow climp 
or sinus forceps pAated dtirsi veniiaVn dtrw wards -and forwards Vut 
skin beyond is then cut across with sharp scissors, leaving the con 
nective tissue covering of the mucous la\ er exposed After removing 
the clamp, three arter} forceps are placed on the cut edge of the 
mucous membrane two, dorsally, adjacent to the midline and one 
ventrall}, m the midline A mesial cut is"made with scissors between 
the dorsal forceps to a point ju«t distal to the corona The mucous 
membrane is peeled off the glans, firm adhesion between the two 
occasionallv offering some difficult} The aits are earned hteralh 
parallel to the corona, meeting mesialH below Bleeding points are 
picked up with forceps, the ultimate hiemostasis being secured b\ their 
inclusion in sutures Four sutures are usuall} all that are necessan 
two lateral, one dorsal, and one ventral More mi) he required for 
2141 
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hemostatic purposes They are best introduced on a straight needle 
with a narrow cutting edge, and fine catgut is the most suitable 
material Better apposition of the edges is secured when the shin is 
traversed before the mucous membrane Care should be taken to 
avoid puncturing the glans, as troublesome hemorrhage might result 

The operation in an adult. (Fig 1040)— The chmp method 
may be suitable but as a rule is not so satisfactory and is unnecessary 
Three artery forceps are placed on the free edge of the prepuce two 
dorsalh and one ventrally One blade of a pair of blunt-pointed 
scissors is mtioduced between the prepuce and glans and a mesial 
cut made to a point \ in distal to the corona Care should be taken 
to avoid undue traction on the forceps, as othtnvise it nuglit be found 
when the skin retracts that the cut had extended to the bod\ of the 
penis, an accident which could also have been prevented by marking 
the line of the encircling cut before traction The prepuce i=> then 



divided laterally from the proximal point of the first incision At the 
frenum the two incisions will meet All spouting arteries should be 
caught and tied A continuous suture of fine catgut uniting skin to 
mucous membrane is introduced to secure good apposition as well as 
efficient h'emostasis of the smaller vessels A suitable dressing 
consists of nbl on gauze soaked ml 1 000 flavine and liquid paraffin 
equal parts adapted to the coronal region A loose piece of gauze is 
placed o\ er the whole penis, aqd remo\ed when micturition takes place 

Anesthesia in circumcision — In adults the more recenth introduced 
narcotics evipan or penthothal will generally prowde a sufficient depth 
and length of anesthesia il preceded by omnopon and scopolamine 

If local anaesthesia is preferred, a solution of 1 per cent notocain is 
introduced by a senes of punctures with a \ cry fine hy podermic needle 
into the deep layers of the penile skin at the level of the corona, pro 
ducing a senes of wheals which become confluent and form a circle 
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To anrcstheti7e the mucous membrane the needle mint be introduced 
into the loose, submucous cellular tissue b\ direct puncture if the 
prepuce can be retracted if it cannot, by‘piercmg at the muco- 
cutaneous margin of the preputial onfice Assuming tint it is 
introduced into the Tight lay et, the novocain spreads rcadilv , balloon 
mg the loose connectiv e tissue The region of the frenum is the most 
sensitive, and special care is necessarv to infiltrate freely in this 
situation 

Ncne blocking of the dorsal ner\e of the penis carried out at the base 
of the organ is less certain, and for this operation would probabh lme 
to be reinforced b\ local infiltration 

Phimosis is not necessanh treated bv complete circumcision 



Tins operation js often refused h\ the patient, and unwarranted, since 
the only objects ma\ be to gain approach to the meatus for aseptic 
instrumentation or to provide opportunity for sub preputial clcanli 
ness Modified circumcision, by which the glans remains protected 
b\ its natural covering, is especially desirable for adults and the aged 
in whom permanent exposure of the glans ma\ be a source of irritation 
A dorsal slit up ' will give the necessarv exposure for aseptic instm 
mentation, and a few sutures to approximate the edges will give a 
neater result preventing healing bv granulation and fibro-fc> such as 
might cause relapse (T lg 1 041 ) A short frtenum may be lengthened 
bv an incision made transversely and sutured longitudinals {1 ig 
1(542 ) . . 

In some cases, where the prepuce on retraction presents a tigm 
cord like nng in. the coronal sulcus (the first stage of paraphimosis J. 
permanent relief may be obtained bv one or two longitudinal incisions 
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winch divide tlie whole thickness, of the constricting bind but do not 
of necessity encroach into the free prepuce If these incisions are 
sutured transvcreeh sufficient length will be gained to secure laxity 
e\en during turgesccnce (Fig 1043) 



F g 1042 — Lengthen ngthe fr«enum 
prepub® 

Theframuin rc hrd by irtrac on and di <ird 
Iran vervN It fc> suture n h appo ion ol 
the edges n h ong u o( Uu. penis 

Relief of paraphimosis is required in the presence of irreducible 
retraction of the prepuce with cedema and perhaps sloughing from 
vascular strangulation A grooved director is coaxed under the 
prepuce and constricting ring m the midline dorsall\ and all tissue 



Fig 1043 — Operat on for paraph mos S 

I D vis on ol the eon trie Ling nag " Su « « ol the skin and subco anrous <su n transverse a. s. 

to it is divided The cedema rapidly subsides and replacement is 
earned out Cosmetic circumcision can be pci formed at a later date 
if necessan 

Opl RATION roi CONTR \CTED MCATUS 

Meatotomy — A narrow bladed knife as inserted and a downward 
cut made takmg care to include a sufficient length of the urethra 
The passage of a large bougie will prO\e the adequate of the incision 
Subsequent dilatation is regulated by tlie rapidity of rccontraction 
The tendency to relapse is diminished b\ suturing the cut edges 
of the skin to the mucous membrane which is drawn out of the depth 
of the urethra into which it has sunk by toothed forceps Raw 
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surfaces Bill be colored in this uaj and, if pnmart union tales place 
(nl m fo41 atlon an<1 ,uture fibros '» is reduced to a minimum 
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Fig 1044 — Meatotomy 


u* u incised toward) the frrnum (a) In most C a 
in*v br < ime<l out at in (■) the nitura transfix 


' tntunns i» nnittWar} *mt Hdtllml 

the kin and m»«u membrane. 


AMPUTATION OF THE PENIS 

Tills operation la rareh called for in conditions, other than malignant 
disease The nature of the amputation i-. controlled by the situation 
and extent of the growth Reluctance to perform an operation pro 
ducing so far reaching a psychological as well as physical defect has 
encouraged surgeons to welcome a prospect of cure b\ radium and 
X-ra\ therapy Both these radio-active agents ha\c their place, and 
after radium especially hopeful results are seen in certain t\pes of 
growth hut as \ et the end results do not appear to warrant a re\ er-al 
of the older teaching— e> cept for the moat superficial growths, or for 
the purpose nf cleaning up a foul fungatmg mas* as a preliminary 
to operation 

When the growth is limited to the preouce, glans, or corona, and 
the organ is long enough to lea\e a stump lung well cletr of the 
scrotum a partial amputation ma\ be employ ed When on the other 
hand the corpora caiemo'a are implicated, complete amputation 
offers the best hope of eradication In all cases, excision of glands 
in the groin should be part of the routine Where the extent of the 
growth has warranted complete amputation, extirpation of the 
inguinal gland'- and surrounding cellular tissue is as much a part 
of the operation as is the clearing of the axilla in radical amputation 
for carcinoma of the hi east, and, similarly , block excision of th? whole 
area, to include all 1\ mphatics in an unbroken chain, should be the 
objective 

For carcinoma of the penis the surgeon has the choice of the following 
methods of treatment — 

1 Partial amputation {«) with excision of inguinal glands , ( 0 ) 
with radiotherapy to the inguinal fields if glands are aery extensiy e or 
the general condition precludes excision 
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2 Totil amputation with {a) or (b) as above Radiotherapy mav 
bt used as a supplement to excision where excision mn\ not be 
complete 

3 Radium therapy to the penis (a) alone in ver\ early or verv 
irtvanced eases (6) as a preliminary to «ome form of amputation 
(r) with dissection of the lymphatic fields (d) with X ray therapy to 
the lymphatic fields if too advanced for excision and glands can be 
felt in the iliac fossa 

4 Fmasrulation with block dissection of the lymphatic field 
supplemented bv X ray therap\ 

I Paptial Amiitatiov 

Two types of operation arc available — (a) the flap (6) the circular 



F g 104s — Fart al amputat on of pen s wth long ventral flap nc s on 
ra s ng of flap and section of urethra 

or elliptical A tourniquet should be employed and for this either a 
piece of rubber tubing or a rubber catheter is suitable 

(<?) The flap method — Dorsi v entral flaps are emploi ed ami 
use may 1 e made of a long dorsal and short v entral flap or vice versa 
Tor the latter an advantage claimed is that the urethra piercing the 
long flap will be at 'ome distance from the line of apposition and 
1 ence contamination of the wound with urine and consequent 
irritation or sepsis is less likely , 

When the long dorsal flap is used it must be half the circumference 
of the penis m width and m length equal to the diameter of the organ 
The ventral flap is about J in long Both flaps including all tissue 
to the tunics of the corpora cavernoma ind corpus spongiosum are 
dissected back to their bases (Tig 1045) A narrow bladed knife is 
introduced between the urethra and the corpora cavern o a and a length 
of urethra (about } in) is isolated bv pa sing it forw ird and cut 
icro c s distalh The corpora cavernosa are transfixed and divided 
at the level of the basal attachment of the flap' Ligatures having 
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been placed upon the dorsal vessels and those in the corpora c vvemosa 
the tourniquet is removed and anv other bleeding points are dealt 
with There is usually considerable oozing from the spongv tissue 
and in the corpora cavernosa this may be checked by suturin'* the 
tunica albuginea over the cut surface The dorsal flap is punctured 
and the urethral stump brought through the hole The end of the 
urethra is then split and each half is sutured not to the margin of the 
puncture but to the skin beyond it Bv this method a rosette of 
redundant urethra is left and this is the only way to prevent sub 
sequent contraction of the new meatus (Fig 1046 ) 

In the long ventral flap method there are no essential differences in 
the operation apart from the relative lengths of the flaps The 
button hole to transmit the urethra is made in this flap 



1 r jp and cgn nt ol ure hr* p epaird * lr* lira takra th o igh bullonho e lu ba c of (lap 
andsut td to Be V n bejond i * ed„es flap uturtd In pc. ion 

( b ) The circular amputation — A circular incision is made around 
the organ f m in front of the position where the corpora cavernosa 
are to be cut across The skin is retracted and the corpora cavernosa 
are incised vertically until the urethra m its spongv investment is 
exposed The urethra is dissected forwards and separated for | in 
1 efore it in turn is cut across at this distance anterior to the divided 
corpora cavernosa The skin edges are sutured leav ing a gap through 
which the urethra will pass The urethra projecting through this 
opening is incised longitudinally in its dorsal and ventral walls thus 
leaving \ in long flaps which arc sutured to the neighbouring skin 

The elliptical amputation is performed in a similar way except 
that the circular incision is made obliquely downwards and forwards 
It appears to present no special advantages over the other methods 

At the conclusion of the operation a catheter may be introduced 
through the new urethral opening but as this may aggrav ate sepsis it 
is better avoided in most cases 

Complications — Oozing from the cavernous tissue is verv apt to 
give a troublesome hxmatoma Remembering this care should be 
taken during the operation to leave a sufficient interval between the 
interrupted sutures A hxmatoma is Ukelv to suppurate and pus 
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may even track up in and around the corpora cavernosa requiring 
evacuation 

Stenosis of the urethral outlet may occur in spite of the precautionarv 
measure of splitting the new orifice A careful look-out should be 
kept for tins contraction should it occur dilatation or incision will 
be required 

II Totvl Amputvtiox 

The method of complete eradication usual 1> adopted vanes little 
in detail from that originally described by Sir A Pearce Gould * He 



F g 1047 —Total amputat on of pen s crura partly detached dorsal 
vessels 1 gatured The edges of the spl t scrotum are seen retracted 

pointed out the necessitv for removing the corpora cavernosa in their 
entire length but did not in the original communication extend the 
scope of the operation to the Ivmphatic field 

Technique — With the patient in the lithotomy position and a steel 
bougie in the urethra the base of the penis is encircled by an incision 
which is continued backwards through the middle line of the scrotum 
and perineum ending about 1 m in front of the anus 
The penis is separated from the pubic symphisis by dividing the 
suspcn^orv ligament and thrown downward* (Fig 1047) The scrotum 
1 ? split through the septum and as the perineal part of the incision is 
deepened the urethra is identified and the bulb exposed (Fig 1018 \) 


vox. n — 36 


lawt IBS' 
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The bougie is removed and the urethra separated from the trumeutar 
ligament The divergence of fhe corpora cavernosa is now apparent 
and their crura which are closel} attached to the pubic and ischial 
rami will require separation from those bones by a raspaton as far 
bach as the bod} of the ischium A piece of urethra 2 in long is 
isolated anterior to the triangular ligament (Fig 1048 B ) and held m 
catgut slings while the edges of the whole length of the wound are 


brought together b\ silkworm gut stitches except for gaps left for the 
urethra and a rubber dram B} arranging the first of the«e gaps 
\ erticall} below where the urethra leaves the triangular ligament the 
urethra is given the shortest and most direct course moreover the 
excess length alreadv prepared wall allow | to | inch redundance 
be}ond the 'kin which can be fashioned into lateral flaps These 
flaps are stitched to the surface at a distance from the edges of the 
wound without tension and allowing for the possible increased tension 
caused b\ post operativ e oedema 

If the inguinal regions are to be cleared on the same occasion the 
procedure described should be preceded b) this important step 
Curved incision* should be made in each groin extending from the 
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anterior superior spines dovv n to the base of the penis Through these 
all glands fat, and fascia are freed en masse, ele\ ated evtemalh , and 
thrown down towards the penis to avoid division of the lymphatic 
vessels This step involves removal of subcutaneous fat and deep 
fascia down to the surface of the external oblique and over an area at 
least 2| in on either side of the incision In thi< way all the glandr 
hearing structures are removed including those over the upper part 



of the penis with emasculation 
(From DLvmi of the 1 mo uid Crethrv D Arcy Micm ) 

of the femoral vessels The principal vessels requiring ligature arc 
the superficial circumflex iliac, epigastric and external pudic These 
maj be of considerable size and must be careful!} caught as the} 
leave the trank of the femoral Near the large vessel gauze stripping 
is ver> helpful The internal saphenous vein will usuall} have to 
be divided 

Removal of the testicles and scrotum at the same time is advisable 
on the ground (1) that the ti«sue might otherwise be the scat of 
recurrence (2) that the scrotum might be an embarrassment in the 
new method of micturition , and, especialh (3), that it is desirable for 
ph} siological reasons to procure complete emasculation whenever the 
whole pern-' has to be sacrificed 
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Where castration has been decided upon, a curved transverse incision 
is made from groin to groin, crossing the middle line immediate! \ above 
the penis Lateral incisions include the sides of the scrotum, and 
meet in the midhne just behind it (Fig 1010 ) Thence a short 
median incision is made to a point 1 in in front of the anus The 
inguinal regions are first of all cleared, and the cords tied and divided 
at the external abdominal nngs The cords and all cellular tissue 
glands testes and scrotum are thrown downwards in continuity 
The penis, the corpora cavernosa and urethra arc dealt with as m the 
operation described above, and the wound is sutured, the same 
precautions being taken with the urethral stump 

It does not appear necessary to leave a catheter in situ at the com 
pletion of these operations Trouble with subsequent micturition is 
unusual and stenosis of the new urethral onftce is less often met than 
after partial amputation The initial shock from the operation may 
be somewhat severe, hut the result in its bearing on the function of 
micturition is usually very satisfactory 

Radical Partial Amputation (H H Young's operation) 

Hugh H Young believing that the probability of local recurrence 
is minimal, although observations of earlier surgeons did not support 
this view devised a more conservative amputation, even in the 
presence of a growth of the type general!} considered to be outside 
the scope of partial amputation No conservatism is, however, 
introduced into the clearance of the lymphatic field the inguinal area 
and intervening lymphatics being attacked on most radical lines 
The operation is commenced peripherally , the clearance of the groins 
being the first step, and dissection exposes the inguinal canals, the 
external rings, the cords and coverings The crural region is also 
assiduouslv cleared and fascia and fat accompanying the cords into 
the scrotum are followed and dissected awav The divided corpora 
cavernosa and spongiosum are covered b\ a skin flap from the dorsum 
of the penis This flap does not include Buck’s fascia, which has been 
dissected awav from beneath it * 

Results of Operations tor Carcinoma or the Penis 
Demarquay referring to the opetativc sequel*?, mentions retraction 
of stump, retraction of the urethral orifice with abscess, fistula, stricture 
of the new meatus bacterial infection of the inguinal glands, recurrence, 
generalization of the disease, aggravation of the poor genera! condition, 
mental changes, loss of sexual power To these might be added redema 
of the legs from interference with lymphatic return after clearance of 
the groin 

Among the earlier authors, Butlm (" Operative Surgerv of .Malig- 
nant Disease,” 2nd edit ) collected 05 cases treated b\ amputation 
before 1900 in the majority the inguinal glands were not removed , 
2*1, i e , 35 per cent showed no recurrence in 3 y ears Of the rest 

• For further deta Is of this operation reference sbo S I be mado to ill dcU led description la Practice o* 
Lrologj H 11 Voung l<r b h,64S 
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there was penile recurrence in 8, and in G cases in the inguinal 
glands The exact nature of the operations upon the penis and 
glands ib not stated Barrie}* collected 100 cases He found *10 
per cent of recurrences in the first year, and 12 per cent after the 
fifth year Of these, 21 cases were local, in the penis or stump , 2 
were in the groin alone, and 8 m both groin and penis Thus, it is 
cleai that freedom from recurrence in the conventional three-i ear 
limit is no indication of a cure In this disease variability in 
malignancy is most striking, many cases seeming to run an almost 
benign course Indeed, Barney mentions one patient who refused 
operation and doped , eleven \ ears later he was still alive 

Onlj by reference to the statistics of surgeons collected before the 
radiotherapeutic era can the results of operative measures alone 
be fairly assessed, for probablv in even modern centre, since the 
advent of radium and X ray therapy, these measures will have been 
given trial and will have influenced the effect of operative surgery 
Thus, all recent statistics can only be derived from a combination of 
methods (See p 215G ) 

Radium and other Agents in tht Treatment or Carcinomv or 

THE PEMS 

Modem methods include the high frequenev current which may be 
used as a coagulating or cutting agent The cutting current is useful 
for removing missive proliferative growths a" a prelude to radium 
therapv or amputation indeed it mav be used for some of the steps 
in an amputation, but should be avoided in skin incisions where 
primary union is expected as it mav del a} healing The coagulating 
current is especially valuable in reducing a highly vascular neoplasm 
and will then be used in combination with the cutting current 

Radium. — Either the element in screened needles or its emanations 
in the form of radon seeds mav be used Surface or interstitial 
application is as jet a matter of individual choice the inclination 
naturally being to embed m small circumscribed growths, but according 
to Hutchison, f there is a tendency to discard interstitial methods 
and to use only surface application by means of which the whole 
shaft of penis can be homogeneously irradiated He uses a standard 
cylinder 10 7 cm long, 5 cm across in external diameter 1 cm thick, 
giving an internal diameter of 8 cm The radium needles are placed 
around the peripherj of the cylinder m four bands or belts, the long 
axis of the needles being parallel with the axis of the cy hndcr Each 
band has six 1 mg needles (1 5 cm active length, 0 5 mm P -f filter) 
at equal distance around the circumference This mould is applied 
for 240 hours, giving about 5,000 to G,000 r do^e He reports a senes 
of 10 cases over 1 v ear, but under 2 years after treatment — alive and 
will, 9 cases, of which 5 were treated b\ radium alone and 4 bv 
radium previous to amputation 
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Certain t\pts of growth respond more readily thin other' The 
hypertrophic varieties without much infection and with little infiltra- 
tion are the most favourable the ulcerating varieties ire less so, 
nevertheless, it is often surprising how, occasional . a foul fungatin* 
ulcer will heal with minimal scar formation The infiltrating tvpe\ 
where the substance of the glans or corpora cavernosa is involved' 
seldom reacts favourablv to radiotherap\ , and earlier amputation is 
required 

Radium is little use for glandular nodes excision or X-ray treat- 
ment, independent or combined are accepted as the best measure s 
Tlius the tendency of treatment to da\ is — 

(a) To treat the primarv growth with radium If there is failure 
to respond or recurrence to amputate 

(&) To clear the inguinal fields b\ excision in aery case, assuming 
that thev are in an operable state, otherwise deep X-ray therapv 
should be used 

Rcxllts or Combined Methods or Tjil\tmfn*t 

The question of treatment of the inguinal lymphatic field is most 
controversial for although glandular metastases are to be expected m 
all cases sooner or later \et the observations of Rarncv, Rarnnger 
and Dean and others find the incidence to be no higher than U) per 
cent This figure no doubt, is low enough to influence adversely the 
tendenev to perform radical or propln lactic surgen according to 
accepted principles especially m view of the age and constitution ll 
state of the victims and, additionally, on account of the established 
therapeutic value of X-radiation The natural tendenev therefore 
would be, if these explanations are valid, to report to ingumal dis 
section onl> when the glands arc easih palpable and after attempts 
to reduce them b\ treatment of the septic clement in the pnmarv 
growth or X-ra\ therapv have failed Statistics must show poor 
results of gland excision if these principles are adopted , e spot idly is 
this to be expected in centres more liberally equipped with f icillties 
for therapeutic radiation So far it lias not been possible to study 
results ux a senes of eases where prophylactic inguinal dissection has 
hetn employed as a routine whether glands are palpable or not The 
acarest approach to such a senes is supplied by Lewis* reporting upon 
It cases operated upon oyer a period of 10 years by the II II Younr’s 
technique (see p SHI) Of this number, lf» were alive and well, 

[» five years, 2 four veirs, 2 three years and the rest under tluve 
i ears after operation Similarly, energetic surgery produced satisfac- 
tory results in the collected statistics of Uightonf who tn tied 
airgically 3 1 out of 13 cases, 3 cases by partial amputation 5 cases b> 
aartial amputation with inguinal di-section, I ca«e b> tot il ampu 
tation, II coses b\ total amputation with ingumal dissemon, and 
14 bj total emasculation Of the 23 cases traced, 13 .are living from 

• JoutH l nl IKII 2?' _ . .... 
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6 months to 25 y ears after operation , 3 out of 4 cases treated by 
rontgen or radium therapy alone were dead 

Barringer and Dean s analysis of 30 cases* gives, full details of the 
treatments selected and their individual results Biopsy reinforced 
clinical diagnosis in a large percentage of their cases 

Horn and Neshittf similarlv studied 87 cases treated b\ combined 
methods, but m these, excision of inguinal glands was employed in only 
5 cases and then associated with total amputation Of 4 cases treated 
bv partial amputation and X rav therapy to the inguinal glands 1 
survav ed for 10 y ears Tlev en w ere subjected to total ampu tation With 
X-ray' treatment to the glands and of these 0 were alive from 4 to 8 
y ears Of 5 cases treated b\ total amputation and groin dissection, 
onlv 1 was known to have lived (4 years) That groin direction was 
withheld m the great majontv suggests that m the few cases where 
it was performed all other measures had failed, so that no conclusions 
can be drawn from these figures on the question of gland excision 

A DeanJ found that onlv superficial growths without inguinal meta- 
stases could be satisfactory treated bv radiation alone or bv a 
conservative operation Of 18 cases first seen with metastascs 82 per 
cent were known to have died 

The question of the best treatment for inguinal glands, therefore, 
remains unanswered Undoubtedlv the delay m seeking advice is 
largelv to blame , Barringer and Dean estimated that an average of 
14 months elapsed between the appearance of initial svmptoms and 
the commencement of treatment It is therefore reasonable to suppose 
that if earlv treatment could be instituted as in the case of the tongue 
and, especially, prophylactic glandular measures, namely, surgical 
excision or X radiation, a better outlook could be anticipated Cadeg 
observes that with inoperable metastascs external radiation b\ high 
voltage X rav s or tderadtttm ma\ produce <ome palliation mth 
diminution m size and heln to clean up foul smelling ulcers 


THE OPERATION FOR VARICOCELE 
The mam problem of this operation is the selection of cases for in 
the majority of patients the condition is purely psychological and will 
either disappear orr marriage or currfnrmr withocrt pruxAiumg - s v mptftfiTiv 
Tew subjects of varicocele are likelv to develop any complication other 
than pain Thrombosis and rupture of the veins from direct injury 
do occur, but arc extremelv rare The personal equation is the 
intangible factor rn pain , those who declare that they suffer much 
from the pvn of varicocele are precisely those who may complain later 
of painful scars or of severe symptoms from a hydrocele which mav 
subsequently develop The development of vancoccle in men over 
thirty suggests c ome new lesion such as malignant kidney Un 
doubtedly, when vancocele is associated with an unusually pendulous 
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scrotum operation is often indicated cspeciallv in those whose occupa 
t:on will take them to tropical countries particular!; if hard horxc- 
riding is liheh to be required 

In the course of examination it must be remembered that a co 
existing hernia ma\ be respon tble for tlie pain Neuralgia tt tis is 
another cause and this natural!; will not be relicud bv a varicocele 
operation Tlie worst combination is xancoccle with sexual hvpo 
chondnasis and in these patients surgical measures mu t ahvavs 1c 
avoided 


Operation tor Radical Cure or ^ \RicocFLr 

The high or the low operation maj be performed 

The high operation exposes thc\cinsb\ an oblique mci ionc\tendin s 
from the external nng to the base of the sr ro t U m The comings of 
the \as and veins are cleared and the \a$ with a few vein* and the 
spermatic arten aie separated from the main mass of \ ancoc vessel 
The latter are freed from the nng to the testicle and double-damped 
at either end Stout catgut ligatures are placed in the grooves made 
bv the end clamps and are secure!; tied and the veins arc divided 
close to the intermediate clamps thus leaving a mass distal to the 
ligatures to safeguard against slipping One end of each ligature is 
left long so that these ma\ be tied together providing a support for 
the testicle This support ma\ be further strengthened bv | lacing 
sutures between the upper and lower occluded vein end Som 
prefer to place the ends side b> side and to surround 1 oth bv encircling 
ligatures Great care is required to ensure perfect control of the cut 
vessels as man\ cases of severe lixmorrhage have folhwed a h>s 
cautious technique 

The low operation approaches the veins through an anUro-exUnnl 
\ertical scrotal inci ion which divides the dartos as it is deepen d 
towards the vessels The further steps of the operation are the same 
as for the high approach 

In cases i soented with a pendulous scrotum not onlv sho ild the 
ligatures of the central and peripheral ends of tin vein Ik tied together 
to elevate the testicle l ut a segment of scrota! skin should be removed 
This ma\ be done either bv excising an elliptical shaped piece on the 
anterior surface or— and perhaps preferalh— a transude segment 
ma\ be removed from both sides file latter is conv tint nth d jnt 1 v 
taking bold of the excess portion of the scrotum with an mtotmal 
damp \11 ti sue on the distal side of tli s clamp is then removed 
with sci sop, and a senes of mattress sutures introduced to deck 
bleeding and to cveit the skin edges which are then sutured bv 
interrupted silkworm gut stitches 

Results — \1 though the risks of operation arc almost ntgligd It th 
end results often leave nwh to be desired Cornt- an 1 Nitcli* n 
viewed 100 cases of which one fifth still suffered pain and m 4 jx.r 

• l U J J~rn 19 J 19J 
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cent the patients were even worse for the operation A hydrocele 
was present in 23 cases and a spermatocele m2 In 2 there was re- 
currence Dbrosis and atrophy of the testicle are both found m a 
high percentage of the cases (55 and 21 respectively However, 
although these figures reveal a somewhat unsatisfactory state of 
affairs, quite 70 per cent of the patients were comfortable and well 
satisfied with the operation As a rule, interference is determined b\ 
the regulations of some public service, but if the operation is performed 
only when there are definite indications and with cautious case selection 
the results are good 

OPERATIONS TOR HYDROCELE 

The operations commonly performed for hydrocele are either (<i) 
extirpation of the parietal lax er of the tunica x agmalis, or (6) eversion 
of the sac (Jaboulay’s operation) In both, the tunic may be 
approached through an inguinal or a scrotal incision, according to 
the individual practice of the operator The wound should heal well 
in either operation , the former route, however presents opportunity 
for dealing xvith a hernial sac, should one co-exist 

(n) The radical operation. — All coverings should be peeled off the 
tunic before opening the sac The distension by the fluid especially 
if accentuated by suitable pressure on the scrotum, xvill assist this 
and xvill also help m freeing the vas and \ essels If all the coats are got 
rid of before cutting away the sac, there will be fewer vessel* to bleed 
and to form xxhat may be a troublesome luematoma The vas and 
vessels should be separated from the sac before it is opened Having 
opened the sac and evacuated the fluid, the surgeon cuts away the 
parietal serous layer with scissors or diathermy knife j m from the 
testicle and epididymis A continuous fine catgut suture is then 
introduced all along this cut edge to check oozing (Fig 1050 ) In 
spite of the greatest care to procure hxmostasi* it is necessarx to insert 
a rubber dram, which is introduced into the lowest part oi the scrotum, 
whether the high or the low operation has been adopted , it should be 
i Wi rrr Air AVrwf c\rvs~ 

(i b ) The eversion operation. — In this it is not so necessarx, though 
still adxasable, to separate all the coverings, neither is delivery of 
the xx hole sac through the wound essential , hence the operation max 
be carried out very speedily An opening is made into the tunica, and 
after the fluid has escaped it is enlarged to allow the testicle to be 
brought through it , bv this manceuxTe, eversion of the sac will be 
procured One or two sutures placed in the edge of the tunic behind 
the testicle will maintain the eversion, but care must be taken that 
these are not drawn too tightly, otherwise interference with the blood 
supply of the testicle will result Though simple and rapid, this 
operation is not suitable in all cases Thus, when the tunic is 
voluminous or much thickened and adherent, eversion may be difficult 
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and should it be attempted, a troublesome lump will remain which i> 
often especially m h\ pochondnacal patients, -a source of pain and 
mental disturbance 

Excision of a spermatocele. — Spermatoceles, if of a size sufficient 
to warrant remo\al, iha\ be approached by the inguinal or the scrotal 
route ^Sometimes the\ can be complete!} enucleated without bung 
opened , if this is not possible the sac wall is cleared, as m li\drocele 
excision, opened, and cut away with scissors from the cpidtdwms 
precaution being taken to lea\e a sufficiency to hold a continuous 
haemostatic suture 

After removal of spermatoceles and as a precaution against " re 



Fig 1050 — -Radical cure of hydrocele 

A continuous hin ostat c «uiurr hw been plicol In the itump of th" pjneUt I Ic 

currence it is necessan to examine the epidich mis carLfullv for, in a 
number of cases it will be found tint this structure presents a few 
small c\sts or a c\stic condition, the forerunners of future spirmato 
celes Partial or complete epididy mectonn is the best safeguard 
against relapse, but where the residual c\sts art \cr\ small and 
rudimentary some surgeons rely upon multiple puncture 

In remo\al of h\drocelcs and spermatoceles the high-frequency 
cutting current has been found useful m the dissection of the sics on 
account of its haemostatic action 

Results of operations for hydrocele. — Excision of a hulrocclc, if 
elficienth performed, is \ery rareh followed by recurrence This 
might, however, result from re-collection in a pouch such as the digital 
fossa, or where a bilocular h\ drocele was present and the second sac 
not recognized The results of e\ ersion are not «o good, and recurrence 
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has been met Further, afrophv of the testicle may result if the % as 
or \essels ha\e been compressed by the margins of the opening m the 
tunica vaginalis 

OPERATIONS ON THE EPIDIDYMIS AND VAS 
Incision or the Epididymis — Epidid\motom\ 

This operation ,maj be performed for suppurating foci, or to relieve 
tension in acute epididymitis or hiematoma It has been more widely 
adopted in the last few \ears, but has long been recognized as of value 
Indeed, Pirogoff used epididymis puncture in 1852 and Smith m 18G1 
reported 1,000 cases with good results* The tv pe of operation usually 
adopted was described b\ Hagncr in 190G It consists in making a 
2 in vertical incision in the skin of the scrotum over the line of junction 
of the testicle and epididy mis The tunica vaginalis is opened and the 
testicle and epididymis delivered Tin. epididymis is palpated and if 
ail area of softening is found suggesting an abscess it is incised 
longitudinally and the pus evacuated Multiple small collections of 
pus, however, are more often found and, for their identification 
multiple punctures with a cataract knife or an exploring svringe or 
a diathermy needle arc adv lsed The testicle is then returned, and a 
rubber tissue dram introduced The incision in the scrotum is partially 
closed by two silkworm gut sutures, which mav be tied over a drainage 
tube to prevent cutting into the skin 
The operation, conforming os it docs to surgical principles is sound 
and deserves more attention The epididymis in acute inflammation 
is no longer a patent tube but a series of small abscesses containing 
necrotic material C D Allen t has advocated the operation m 
gonorrhoeal epididymitis because it (1) shortens disability (2) com- 
pletely relieves pain , (3) immediately relieves toxaemia . (4) prevents 
destruction of healthy tissue and (5) mav help to prevent recurrence 
According to lus statistics, gathered from a military hospital, the 
average duration of the disease m cases treated in this wav was nine 
days One patient was fit to return to duty in four days 

An interesting and important consideration is the possible effect of 
this operation in preventing sterilitv in bilateral epididymitis Of 4 
bilateral cases in which the operation had been performed on both sides 
Hagncr found that spermatozoa were present in the semen in 2 and 
were absent in 2 In the former, operation had been done within two 
days of the onset of the attack Cunningham in fi bilateral cases, 
was able to demonstrate spermatozoa ml 2 of the'e patients became 
fathers 

In tuberculous epididymitis, incision and curetting of the epidtdv mis 
are sometimes employed where caseous fo~i are present This is the 
most conservative of all operative measures employed in tuberculous 
disease of this organ, and in patients who can dev ote themselv es rigidly 
to a perfect course of general treatment, it appt ars to be fully narranti d 

• Quut«d b) It W McK.iv Join In l Mwrh I* l v _W 
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tuberculous epididymitis vary Some recommend conservative 
measures, such as incision and scraping, while others- believe in radical 
removal of the whole of the genital tract, including the whole length 
of the vas, the bodv of the testicle, the seminal v esicles, and the prostate 
Most surgeons adopt an intermediate plan and are content with removal 
of the epididi mis and vas up to the internal abdominal ring, preserv mg 
the bodv of the testicle as opportunity permits In manv cases, 
deposits are already present in the prostate and seminal vesicles, but 
experience shows that in the great majority these improve or disappear 
after epididy meciomy or orchidectomi , an observation which is of 
•etiological interest and supports the theory that the pnmarv lesion 
is in the epididymis Barney* in 113 cases found prostatic and 
vesicular lesions, cleared up in over CO per cent of cases The 
operation is only one part of the treatment and it should be followed 
by long courses of general therapeutic measures, including tuberculin 
administration, dieting and heliotherapy 

Technique, — Since the vas must be removed as far as the internal 
abdominal nng, an inguinal incision is necessary but m some cases, 
where there are abscesses or sinuses m the scrotum removal of the 
epidtdy mis must be carried out through the scrotum to av old infection 
of the inguinal region 

(1) In uncomplicated cases an incision is made over the inguinal canal 

extending from 1 inch lateral to the internal abdominal ring and earned 
down to the spine of the pubis , the external oblique is split in the 
direction of its fibres and the inguinal canal thus laid open and the 
cord defined A finger is then passed dow n into the scrotum separating 
the testicle in the tunica vaginalis from the scrotal integuments and 
deliv ering the whole through the inguinal incision The \ as is separated 
from the other constituents of the cord up to the internal abdominal 
nng, clamped, ligatured divided and its cut end cauterized with pure 
carbolic The tunica vaginalis is laid open and the epididy mis separated 
from the body wherever the plane of cleavage is best defined tracing 
the vas down from above may help in separating the globus major 
The greatest care must be exercised to prevent damage to the spermatic 
tfnterj , ss AV Arfaw? «w f AV isrpsj depend* upcm .vte 

preservation Bleeding points are picked up and ligatured and the 
testicle is replaced in the scrotum The inguinal canal is repaired 
by suturing the external oblique fibres and, if necessary , the conjoined 
tendon, to Poupart’s ligament if there appear.. to be undue laxity 
Dependent drainage in the scrotum is established in every case to 
guard against luematoma 

(2) Where abscesses or sinuses are present in the scrotum — To prevent 
infection of the inguinal incision it is better to perform the operation 
in two sections (<i) Through an inguinal incision the vas is defined 
and separated, as in the last operation, as far down as the incision will 
allow , and the cauterized tnd is surrounded with gauze while the wound 

• Cabot itad t tot 1936 
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tuberculous cpididy mihs vary Some recommend conservative 
measures, such as incision and scraping, while others believe in radical 
removal of the whole of the genital tract, including the whole length 
of the vas, the body of the testicle, the seminal a esicles, and the prostate 
Most surgeons adopt an intermediate plan and are content with removal 
of the epidid\ mis and vas up to the internal abdominal ring, preserving 
the body of the testicle as opportunity permits In man} cases, 
deposits are already present in the proatate and seminal vesicles, but 
experience shows that m the great majority these improve or disappear 
after epididy mectomy or orchulectomv , an observation which is of 
fetiological interest and supports the theory that the pnmarv lesion 
is m the epididjmis Barney* in 119 cases found prostatic and 
vesicular lesions cleared up in over CO per cent of cases The 
operation is only one part of the treatment and it should be followed 
by Jong courses of general therapeutic measures, including tuberculin 
administration, dieting and heliotherapy 

Technique. — Since the vas must be removed as far as the internal 
abdominal ring, an inguinal incision is necessary , but in some cases, 
where there are abscesses or sinuses in the scrotum, removal of the 
epuhdy mis must be earned out through the scrotum to avoid infection 
of the inguinal region 

(1) In uncomplicated cases an incision is made over the inguinal canal 

extending from £ inch lateral to the internal abdominal ring and earned 
down to the spine of the pubis , the external oblique is split in the 
direction of its fibres and the inguinal canal thus laid open and the 
cord defined A finger is then passed down into the scrotum, separating 
the testicle in the tunica vaginalis from the scrotal integuments and 
delivering the whole through the inguinal incision The vas is sepaiated 
from the other constituents of the cord up to the internal abdominal 
ring, clamped, ligatured, divided and its cut end cauterized with pure 
carbolic The tunica v agmolis is laid open and the epididy mis separated 
from the body wherever the plane of cleavage is best defined , tracing 
the vas down from above mav help in separating the globus major 
The greatest care must be exercised to prevent damage to the spermatic 
«iwfci7 , Ahe AnAuve s\ f .the jioywu? Afixtis .dqnsnds .rynno .Us 

preservation Bleeding points are picked up and ligatured and the 
testicle is replaced in the scrotum The inguinal canal is repaired 
by suturing the external oblique fibres and, if necessary , the conjoined 
tendon, to Poupart s ligament if there appears to be undue laxity 
Dependent drainage m the scrotum is established m every case to 
guard against hiematoma 

(2) Where abscesses or sinuses are present in the scrotum — To prevent 
infection of the inguinal incision it is better to perform the operation 
in two sections (<i) Through an inguinal incision the vas is defined 
and separated, as m the last operation, as far down as the illusion will 
allow, and the cauterized end is surrounded with gauze while the wound 

•Cabot Veil trof 193, 
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is being stitched in all except its lowest part where the cut \as is King 
outside the shm incision The wound is co\ered with protect!' e gauze 
to oid coiling during the second <tage (6) Scrotal removal of the 
epididvmis Sinuses or suppurating areas are surrounded b\ elliptical 
incisions which are deepened until the tunica v aginalis is exposed 
The latter is carefulh separated from the =crotum endear ounng to 
aaoid opening up septic collections The whole mass is delivered with 
attached skin outside the scrotum and the tunica \ aginalis is entered 
There ma\ be considerable difficult' m separating the epuhd\mis 
this step will be rendered easier b} defining and separating the vas os it 
lie m the lowest part of the cord then tracing it into the epididvmis 
where tile plane of clear age will be shown In the separation of the 
epididrmis it mar be found that tuberculous foci are invading the 
todr the degree of invasion must decide whether the testicle should 
be sacrificed The ras is separated up to the point where traction on 
the epididr mis wall draw the higher section of the \~u> ahead freed 
in the inguinal stage of the operation down into the scrotum when 
the whole can be removed The scrotal skin is looselr drawn together 
b\ interrupted sutures ample room being left for drainage 

Division \\d Ligature of the ! \s Deferens 

This is performed as part of the operation of epididr mcctomr 
orchidectomr and seminal \ esiculectomr but it is sometimes earned 
out independent with the object of checking the spread of infection 
from the deep urethra seminal vesicles and pro tate bv tlie path of 
the sas or its lymphatics to the epididvmis and testicle It is then 
a means of preventing epididv mo-orchitis where deep-seated infection 
ahead} exists or as a proph} lactic measure where it mav Le anticipated 
as a complication after endoscopic resection or other operations upon 
the prostate 

In genital tuberculosis divLion and ligature of the opposite vis utv 
adopted as supplemental to epididvmectomv or orcludectorm in uni 
lateral disease h\ tho e who hold that a focus m the prostate or vesicle 
is responsible for involvement of the epididvmis or bodv of the testicle 
There appears to be no justification for claims fomierlv made that vas 
ligature influences prostatic development or controls hormonal! alawce 
in such a wav as to induce rejuvenation 

Technique — Introduction of I percent novocain into the kin and 
substance of the cord procures adequate local an'c*tlu>n The vas 
projected under the skin bv digital counter procure vs under pmtied 
with a curved triangular needle expo ed freed and delivered cleared 
of its coverings to avoid inclusion of the spermatic arterv and grasped 
with two pairs of arterv forceps (Tig 10ol ) It is divided between 
the forceps and the ends are ligatured 

Repair of the \ vs Deffrfns 

The vas mav be accidental divided m the course of an operation 
for hernia varicocele or hv dro^ele or it mav be tom m accidents and 
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it has been maliciously divided by jealous women When the injury 
is recent, the usual technique is adaptation of the ends, previously 
bevelled to offer wider surfaces for union and sutiin with interrupted 
6/0 catgut, introduced on round atraumatic needles In long standing 
injuries the ends of the vas are retracted and obliterated , the} must 
be found and the extremities pared down until the lumens are exposed 
In securing accurate apposition and for preservation of the lumen 
it is useful to hav e some form of internal splint This maj be temporary , 
where a fine needle is entered into both cut ends and removed at the 
completion of the operation b\ grasping the pom ted end which is made 
to pierce the vas wall A splint of catgut or silkworm gut mav be 
allowed to remain, the former until it absorbs the latter for a few day s 
Where catgut is used, a two inch 
length of 000 is threaded at each 
end on fine needles These are 
passed eve end into the vas open- 
ings, unthread themselves and 
lea\e> the catgut tn situ as they 
are withdrawn An easier method 
is to use fine silkworm gut the 
needle cam ing it is passed ey e 
end into one end of the vas and 
unthreaded within the vas bv 
pushing m a greater length of 
needle than the length of silkworm 
gut projecting "beyond the eve 
The needle is rethreaded and 
passed point-end first up the other 
open end of the vas it transfixes 
the wall one inch up The end 
will be attached to the skin sur 
face readv for removal on the 4th 
day 

Results. — There is evidence that the functional continuity of the 
v as can be restored by this operation * 

Injection or the Vas Deperens 
Although’ for the most part used as a therapeutic operation with 
which the name of Helfield is associated this is frequently employed 
to dav for radiographic demonstration of the interior of the seminal 
vesicles (vesiculography) Belfield s operationf has been mainly em- 
ployed to overcome chrome gonorrhoeal seminal vesiculitis clinicallv 
responsible for relapsing epididy mitis. persistent urethral discharge and 
intis 

Technique. — The vas is delivered through a I inch scrotal incision, 
and cleared thoroughly of its coverings, so that a neat incision into 

* i"re bere and Lepskv, Jontn Urol. 1919 *11 931 
t Joum dmer McJ Assoc 1913, Ui J«-57 



Ftg 1051 — Exposure of the vas deferens 

The vas j, projected under the skin ot the « do of the 
scrotum by the finder and fired b> under p nning with 
a curved cutting ei!ge needle The dotted h te repre- 
sents tbs line ol the inc slon 
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its lumen can be made It is better to open m the long avis than bv 
a transverse incision, as the latter is almost certain to cause a permanent 
block An antiseptic (about > cc of 10 per cent argvrol is generally 
u«ed) n. introduced through a blunted h\ podermic needle Any excess 
of injection will escape into the urethra after it has overflowed from the 
vesicle I like to have an assistant observing the ejacuhtorv duct 
through a posterior urethroscope to check the patenev of the vas and 
as a safeguard agamst injecting too large a quantity If it is considered 
desirable to give repeated injections, the opening into the vas miv be 
kept patent eitlier with a silkworm-gut suture placed m its lumen after 
each treatment or by a retained cannula* , otherwise the incision is 
closed by a C/0 catgut suture 

Vesiculogkapju 

The technique of injection is similar Lipiodol is the opaque medium 
generally used 

Anastomosis or the Vas Deferens to the Rttc Testis 
Tins operation is performed for stenhtv resulting from an cptdidv mitis 
which has caused permanent obstruction to the escape of spermatozoa 
from the testicle Before it is undertaken it is desirable to ascertain (u) 
that the vas is patent at its urethral end, and {l) tint spermatogenesis 
is active in the testicle The former mav be proved bv cxjvosing the 
vas as in the operation for ligature, injecting a d\ e, e g , methv 1< ne-Mue, 
and observing its escape from the urethra , the latter, bv puncturing 
the testicle with a large-bore exploring needle and examining the 
material withdrawn microscopically for living spermatozoa, 

The anastomosis will be rendered more simple if combined with a 
partial cpididv mectomv The vas is divided opj>ositc the globus minor 
and split for I in The open end is then laid upon the retc testis, which 
should be scarified if the previous epididv mcctomv has not sufhcientlv 
laid open the substance of the organ Interrupted fine catgut sutures 
passed between the edge of the split vas and the tunica albuginea of 
the testicle will preserve contact, and the union mav be reinforced by 
suturing the scrotal connective tissues carefully around the anastomosis 
Mart inf has described the operation of cpididimo \a*otom \ , in 
which the vas is anastomosed to the globus major where fibrous of the 
globus minor is the obstructing clement His method bears so close 
a resemblance to the description given above that no detailed account 
is necessary Vcn fine silver ware is used to unite the vas to the 
epididy mis Mobile spermatozoa Ime been found m the semunl fluid 
after this ojxrration 

Vasectomy 

A part or the whole length of the vas deferens may require removal 
A short length mav be excised m the scrotum to procure sterihtv Mm* 
division has been followed by a natural re union with canalization in 

♦ //Mi AtSAic *»• - iw II I** 1 ** r " T ' 
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liman beings and m animal experiments To render this impossible 
short segment is resected or the duct is divided followed by lateral 
iture of the terminal half inch of the divided ends 
In castration for trauma, \ ascular derangements, inflammation', and 
ew growths, as much of the vas is removed with the testicle or 
pididvmis as the primary lesion demands In tuberculous disease the 
as is always taken as far as the internal abdominal ring H H Young* 
*gards thib as too conservative and describes the removal of the whole 
ngth as far as its ampulla through an extrapen toneal abdominal 
ppToach Should excision xA the seminal \ elides anil the prostate also 
e considered necessary , these, with the ampullary end of the vas may 
e removed by access through an inverted U shaped penneal incision, f 
hich may be combined with the abdominal operation 

OPERATIONS ON THE TESTIS 

ORC11IDECTOMV 

he indications for orcludectomv arc 

(1) Certain cases of undcscendcd and misplaced testicle 

(2) Certain injunes, l e , severe contusions and gunshot wounds 

(1) Torsion of the cord producing necrosis of the testicle 

(4) Inflammatory infections — (a) acute B coh and pyogenic 
infections , {b, Chrome tuberculous disease syphilis B 
coh and pyogenic infections 

(3) New growths whatever their histological structure, as all are 

mahgnant or potentiallv so 

Two varieties of operative removal are practiced (p) local and 
!>) radical 

{<?) The local operation consists of tv ing off the cord in the inguinal 
“gion, either with a ligature winch includes all structure* en masse 
r bv transfixing with a threaded aneurvsm needle and ligaturing 
i two sections, the ligatures being interlocked to prevent slipping 
Wiere tuberculous or py ogemc infection exists, a strict ritual of toilet 
f the divided vas, isolation, cauterization and ligation must be faith 
illy followed It is usual to divide the vas at the internal ring in 
uberculous cases, unless the operator elects to take it os far as the 
esicles or even to include them and the prostate Statistics do not 
ppear to have proved the value of the radical procedure (see p 2170) 
In malignant disease the problem is complicated The unsatisfactory 
esults of simple orchidectomy before the introduction of imdntion 
’d to heroic attempts to eradicate the disease cn masse Reversion 
o the local operation is now almost universal, for the radical operation 
ever had a recoverv rate justifying its adoption and further, X rav 
reatment has been shown to offer a better prospect of cure than far 
“aching operative surgery Where local removal is put into practice 
is sometimes wiser to subject the testicle to a preliminary course of 
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be subjected to local orchidectomy after a course of irradiation, the 
optimum effect of which will have been produced by the sixth week 
The moie differentiated adult celled teratoid tumour' and, most of fill, 
the chorion epithehomata show an ascending grade of radio resistance, 
m. proved by the therapeutic test of irradiition In these an earl\ 
radical operation offers, the only hope of prolonging life 
Assistance in the diagnosis prognosis and choice of treatment, as 
well as inference on recurrence or metastases is provided by the 
Ascheim-Zondck biological test which depends upon the presence of 
prolan \ m the urine This hormone injected into female mice, 
produces within a week easily recognizable changes in the uterus and 
ovanes In this wav biological activitv is a measurable qinntitv and 
is represented in mouse units Radio resistance nins p irallel to the 
number of mouse units , thus the semmomata the most radio 
Sensitive tumours, will show onl\ some *500 whereas at the other end 
of the scale, the chorion epithehomata average IDO 000 unit'. With 
radiosensitive tumours a single exposure ma\ induce a considerable 
fall in the prolan excretion disappearance is regarded as indicative 
of cure, and re-appearance signifies recurrence or metastasis It is 
said that over 00 per cent of testicular tumours will give a positive 
Zondek reaction The majontv show a low prolan content and being 
radiosensitive, the prognosis m these, the so called semmomata, is not 
unfavourable 

Results or Operations lor Tuberculous Disease or the 
Epididx mis and Testicle 

This disease so often a manifestation of low resistance is, in 
consequence, frequently associated with urinary and extra-urinary 
foci, and lias a high mortality whatever treatment be adopted Genital 
tuberculosis being, per sc, non lethal, operations have little influence 
upon expectation of life, but a very considerable influence on 
neighbouring and associated lesions in the gemto urinary apparatus 
The effect of epididyjnectomv m conserving and safeguarding the 
testicle is proved and, in view of the probability of contra-lateral 
involvement with, possibly , rapid invasion of the testicle, results have 
esta&ift'Aea! fley unu 1 quwsAwr AVaC Ate emAjerrvnf ifanrtAftr oi f Ate fnavrravv 
side involved can be protected bv epidtdv mectomv 
Apart from such local effects of a limited operation more distant 
influences are observed Reference has already been made to 
diminution and even to disappearance o f foci in the vesicles and 
prostate following epidtdv mectomv or orchidectomv (p 210')) Barney 
and others, including Lee and Bowes* have found such favourable 
results, 'the last found later recurrence of these lesions in 4 9 per 
cent of cases who had been subjected to cither operation 

An equally important matter for consideration is the relative 
influence of a conservative operation, cpulidy mectomv or orclu- 
dectomy with limited vasectomy, and a radical (i e , additional) 

• Br I Jo n Svrt 1931 wd. 83 4J6 
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removal of the whole length of the vas deferens and the vesicles 
upon prevention of invasion of the opposite epidid\ mis Von Brun«* 
after the former found the percentage of contralateral invasion to be as 
high as 29 More recently Thomson Walker was forced to a similar 
conclusion regarding the incidence of opposite side involvement this 
often appearing within a year of operation and Lee and Bowes found 
38 5 per cent of such recurrences in G2 cases where the vesicle-* had 
already shown signs of involvement at the time of the original operation 
Sanford found 20 within from three months to one or more y ears after 
77 cases of epididy mo v asectomy On the other hand Horwitzj 
found more favourable results andV C HuntJ only met opposite recur 
rence in 2 out of 33 cases subjected to epididy mectomv the remainder 
keeping free for periods up to five j ears Lee and Bowes studied the 
influence of the radical operation in 1G cases in which the vesicles 
were involved they found opposite recurrence in 37 5 per cent of 
cases which closely resembled the incidence of recurrence after the 
limited operation ( vide supra) 

The mort ility rate of tuberculous epididvmitis was studied by 
Q anford in an entire series of 156 cases over a period of 20 years 72 
were known to have died 42 many of whom were inoperable died 
within two years of the onset of epididvmitis 31 patients who had 
been subjected to a conservative operation were alive and well one to 
five years after leaving hospital 1 patient was alive two years after 
the radical operation and 2 others so treated were not traced 

Results or Operations for Malignant Disevse or the 
Testicle 

Among the reports of earlier writers where simple castration alone 
was performed 30 out of 48 cases showed metastases in the retro- 
peritoneal gland within a y ear (Ivober) Hinman found 81 out of 100 
cases were dead within four years§ Tanner m 1922 found only 5 5 
per cent of 4G5 castrated subjects alive four vears after operation 
With the advent of X radiation a more optimistic outlook became 
possible Dean in 1929 by the full use of radium and X raj s either 
supplementary to operation or independently w as able in the operable 
cases to find 13 out of lb living and well 4 ior more t’nan lour a ears 
Of the inoperable class 8 were living four y cars after commencement 
of treatment 24 for shorter period*. 

Cairnslt reported no post operative mortality for the radical operation 
and 5 out of 19 cases later showed no sign of recurrence By far the 
longest series was studied and reported by Hinman m 1933 V 199 casts 
showed a 17 per cent five year cure including 4 cases which were 
found at operation to have pre aortic metastases In 1935** 10 of 
his personal 14 cases were living one to ten years after operation 
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of the stumors between one and fourteen \ears 4 had been found 
at operation to have metastases The tumours in 13 -of the 34 cases 
were radio-resistant mixed celled teratomata A case of chorion- 
epithelioma died of metastases 10 months after operation These 
figures ]Ustif\ his more optimistic outlook and support his contention 
that the radical operation with the aid of radium and X-radiation 
can claim 30 per cent of cures 

Gordon-Ta\ lor and Till* have found the results of the radical opera 
turn less favourable and confine their treatment to the combination 
of X-ray therapy and local orcludectomy Referring to the results 
of operation where malignancy supervened m 15 personal cases of 
retained testicle, of which 8 were abdominal and 7 inguinal reten 
tions, Gordon-Ta\ lor states that 8 of the inguinal cases were cured 
by local operation and X ray treatment , in the abdominal cases life 
was ver\ brief whatever treatment was adopted 

‘ Operatioxs for Imperfect Migration of the Testicle 

The testicle may be arrested at an\ point in its normal path of 
descent (incompletely descended testicle) or drawn aside into an 
abnormal position (ectopia testis) John Hunter considered that 
defectiv e structure, deficient function, and failure to reach the scrotum 
combined to express a state of imperfect development Degeneration 
of the spermatogenctic cells, according to Monod, accounted for the 
sterility of cry pt orchids Environment especially unsuitable tem 
perature, is believed by Wangensteen and others to account (or 
imperfect development of the extra scrotal testicle, a theory supported 
by the animal experiments of Carl Moore f Up to the age of 10, or 
even puberty, little if any histological peculiarity can be recognized 
in the retained gonad later, the testicle is relatively small, sperma- 
togenetic cells are .either degenerate or replaced bv sustentacular cells, 
but interstitial (I ey dig) cells are increased in number Evidence that 
endocrine balance is at fault is prov ided b\ the associated penile and 
scrotal under-development in a large proportion of double crvptorchids 
The problem of the phv siological value of the imperfectlv descended 
testicle is not _y et fully solved The endocrine function is held to be 
little affected and secondary male characteristics are, as a rule, pre-ent 
m double cryptorchids Spermatogenesis is generate regarded as 
aborted where the testicles have faded to reach the scrotum naturally 
by puberty It is necessary to verify that inguinal testicles are not 
merely " retractile,' for these are anatomical accidents and need not 
come within the category of arrested development [tide infra) 
Examples of parentage in double cr\ ptorchids may be thus explained 

Hormone treatment, — Interest has been added to the letiology 
of imperfectly descended testicles by the discovery that a hormone 
of pregnancy (pregny 1) influences de\ clopment and descent Extended 
trials of this substance have shown its limitations and indicate that 
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successes are onlv to be expected in so called movable inguinal 
testicles thevety cases which would in all probability have descended 
automaticallv in course of time for it must lie realised that spontaneous 
descent of the testicle after puberty is not as uncommon as is general h 
supposed Drake* studjing late descent ip schoolbovs found tint 
22 testicles arrested before puberty were descended between the 15th 
and the 17th jears R E Smith | similarly calls attention to the 
frequency of descent at or soon after puberty and recommends that 
biological treatment should be deferred until then 
Spence and Scowen $ anal\7ing the results of hormone treatment 
in 66 bilateral and 32 unilateral ctyptorchids regarded this as hhelj 
to succeed in the absence of an anatomical hindrance but considered 
the universal success in retractile testes no tribute to hormone therapy 
since all such glands descend without an> treatment Of the 
movable inguinal testes 76 per cent of the bilateral and 04 per 
cent of the unilateral examples responded but on those which were 
impalpable or immov able treatment failed If therefore no improve 
ment could he observed after a si\ months trial an anatomical defect 
was suspected and operation accordingl) advised Is either undue 
enlargement of the perns nor degenerative change in the testicles was 
observed as the result of biological treatment The dose emploved 
should not be less than 500 rat units given intramuecularlv twice a 
week Hormone treatment is considered inadvisable below the age 
of 10 from fear of inducing precocious puberty No improvement 
was seen in an\ case over 18 \ears of age 

Alimpnss § while catty mg out an investigation on the influence of 
pregnvl saw that spontaneous descent took place in a high proportion 
of his untreated controls as the testicles developed in succeeding v ears 
Retention in the controls was of a similar type to that seen when 
success was attained b\ hormone therapv He also made experiment il 
examination of structural alterations within the testicle induced bv 
pregn) 1 using immature rats Where the testicle* were descended 
an earty stimulus to growth was followed b> a lag but no degenerative 
changes took place In those testicles in v\ hich ai tificial retention had 
been produced the same stimulus and lag were found but in addition 
definite degeneration was found m the tubular epithelium with 
lntcrtubular fibrosis 

So far it mav be said that hormone therapv has had little more 
influence upon the surgerj of imperfectiv descended testicles than to 
postpone operation while awaiting a fair trial of pregn}l formerlv 
the 8th jear was considered to be the most suitable for operation 
now most surgeons prefer to wait until the 10th or 12th or even until 
the penod of puberty is past for delaj introduces no additional 
difficulties into the operative technique development of the testicle is 
little if at all influenced and function mav be discounted it 
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however, a hernia is present, giving pain, threatening a weakness of 
the abdominal wall or showing a tendency to strangulate, operation 
mu*t l e proceeded w ith at, possibly , a much earlier age A s> mptom- 
less hernia is no indication for an operation, indeed it ma\ be an asset 
through burrowing a track or keeping open a path of descent 

Choice of treatment.— Apart from the necessity for operation 
dictated by a hernia or torsion Of the testis, no agreement has been 
reached and, until prolonged tnal and late results of hormone treatment 
are ay ailable, is not to be expected No doubt imperfect appreciation 
of the mechanical factors responsible for the abnormality accounts m 
part, for the difficulty of making decisions Denis Browne* has 
pointed out the laxity of anatomical description-, for instance the 
statement that a testicle palpable in the inguinal rtgion is retained in 
the inguinal canal This is impossible, for -.o soft and attenuated a 
structure could never be felt through the strong aponeurosis of the 
external oblique muscle A palpable and, possibly visible testicle 
in the position of the inguinal canal really lies superficial to the 
aponeurosis in the superficial inguinal pouch haying arrived in this 
position either by being retracted from the scrotum over the bar of 
the pubic bone by an over-active cremaster or dirtos or having been 
prevented from ever reaching the scrotum by an abnormal attachment 
of Scarpa's fascia to the pubic bone A testicle m this position is in 
fact, ectopic , ca true undescended inguinal testicle if outside the 
abdomen, must he either m the inguinal canal, when it is impalpable 
or at or just below the external ring One of this category ly mg beloyy 
the canal is apt to disappear and be lost m the depth of tiie canal, but 
can sometimes be made to re appear on coughing or straining being 
aided m its excursions by the hernial sac winch invariably accompanies 
this type, this is the " elusive” testicle (=o-cal!cd by Grey Turner) 
In most cases the true inguinal testicle can only be proved as such and 
distinguished from the abdominal organ at operation 

By consideration of these points the surgeon is in a better position 
to differentiate in an old enough child between the testicle winch is 
merely retractile and one which is mechanically held up The 
retractile testicle can fie coaxed o\er tfie pufiic fione to the neck of the 
scrotum or lower , in time it will descend farther and remain m its 
scrotal Led, but this can Le hastened if de\elopment is stimulated by 
pregrnl Operation is always necessary where an anatomical barrier 
exists, as, for example, the attachment of the fascia of Scarpa to the 
pubic bone, and m many of the true inguinal testicles, although in 
these, as in du«iv e testicles, a barrier is hard to pro\ e, so that prtgnyl 
should be given ample tnal 

Unilateral cases. — In these, if impalpable or immovable, the 
tendency will be to operate at an earlier age for, assuming that the 
other testicle is v\ell developed, an endoenne imbalance cannot be held 
responsible and, in consequence, the biological treatment should not 
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succeed Since function can almost certainly be excluded and m 
view of the by no means negligible tendency to malignancy especially 
referred to by Gordon Taj lor ami Till* orctudectomv is on pureh 
surgical grounds, the wisest course but two scrotal testicles, art 
required in certain services and for psy chologic il reasons orchidopexy 
ma\ be desirable Abdominal replacement is never indicated 

Bilateral cases — Grey Turner | regards these as falling into two 
groups (n) the endocrine deficient where the external genitalia are 
small and ill developed and (6) those which exhibit only testicular 
lack of descent the penis being normally sometimes abnormally 
developed In the former group artificial endocrine stimulation is 
the more important while in the latter operative surgery mav supple 
ment or even supplant such treatment The aim of surgen in all 
bilateral cases is to implant the testicles in the fundus of the scrotum 
If anatomical conditions preclude this one or both gonads should be 
abdominally replaced in the hope that their endocrine function will 
survive and preserve secondary male characteristics The risk of 
future malignancv has to be ignored in this class 

Methods of orchidopexy — Thiee tvpes of operation may be 
performed 

1 Primary placing of the testis into the scrotum of the same side 

2 Primary placing of the testis into the scrotum of the opposite 
side (Ombredonne s operation) 

3 Temporary fixation of the testis to the fasci i lata of the thigh as 
a step towards scrotal implantation (the Keetlev Torek technique) 

In the majority of case* of undescended testicle it is possible to 
elongate attachments sufficiently to allow of emplacement in the 
scrotal fundus without undue tension After a long and tedious 
operation to secure this objective it is highly disappointing three 
months later to observe that efforts were in yam and that the testicle 
has already been drawn to and even rn ike? contact yvith the p ibes 
The operation which gives the highest percentage of good results 
namely that with the aid of temporary thigh fixation wall be described 
in detail The less complicated varieties of operation (1 and 2) will 
be briefly alluded to and easily understood being simple modifications 
of the mam principles of the early steps of the third 

The thigh fixation method (Keetley Torek operation) — C B Beetles 
puhhshed his original description in the / ai cel + Fifteen years later 
Torek § published a full and well illustrated article on the method 
and thus the operation is often associated with his name Minor 
modifications y\ere introduced by Wangensteen ]] 

Additional advantages of this operation are that the testicle grows 
while it is in the thigh it may even develop an additional blood 


* Bnt Jem * brol March. I93S x_ 1 
t Pnx Roy Soe M i 1937 x»i 13 I 
t Tkc toned 1S9< 1 100S 
§ Srp York M d Journ 1*09 xc, 9« 
| Su I Gy* ond Ob t 193 bv 2 9 



KEETLEY-TOREK ORCHIDOPEXY 2175 

supply, the cord becomes elongated, and the scrotum, which is often 
underdeveloped on the affected side, becomes more capacious Both 
in this count n and m Amenca this appears now to be accepted as 
the operation of choice 

(1} Incision, isolation of procerus lagmahs and freeing the 1 as — An 
incision is made over the inguinal canid from the lev el of the internal 
to the external abdominal nng The external oblique fibres are split, 
divided or separated in this line The testis, enclosed in the processus 
vaginalis and covered bv internal spermatic and cremasteric Ia\ers, 
can now be identified if it lies in the canal If it lies outside the 
external ring, or superficial to the external oblique in the superficial 
inguinal pouch, it wall he readilv recognized, but if m none of these 
positions the peritoneal sa r must be opened to allow it to be withdrawn 
from the abdomen The coverings are divided and the serous sac 
(the processus vaginalis) carefulh examined, after separating the 
coverings bv gauze dissection It should be noted if the processus 
vaginali" is an isolated circumscribed sac, representing a tunica 
vaginalis, or,' as is usuallv the case, whether it is continuous with the 
peritoneal cavitv, 1 c , a congenital hernia, and if its lower end Ins 
descended into the scrotum A fibrous structure the remains of the 
gubemaculum, will be seen descending from the tail of the epidid) nns 
and the lower part of the tunica vaginalis into the scrotal pocket in 
those cases where the processus vaginalis ends abniptl\ in the inguinal 
region, division of the gubermculum wall ea«il> permit deliver} of 
the testicle with the tunic, but care must be taken to avoid mjurv 
to the vas, which ma\ be looped below the tail of the epidulj mis 
The processus vagmahs is now opened to allow inspection of the bodv 
of the testis and, if the upper end is patent, to see whether it is, indeed 
a hernial sac of which the neck has remained unobliterated 

If the processus vaginalis extends into the scrotum and is well 
developed it is better not to attempt to deliver it from the scrotum 
It should be opened and explored and then separated from the 
structures of the cord towards the internal nng Close contact and 
the fnabihtv of the serous sac render this a difficult step which ma\, 
however, be facilitated bv injecting ^alme solution through a hvpo- 
dermic sjnnge beneath the serous sac, bringing about an automatic 
separation and aiding the isolation, ligature and division of the neck 
of a hernial sac at the level of the internal ring The finger is next 
pa c sed into the internal abdominal nng and peels off the vas from the 
peritoneum m the depths of the pelvis thus giving additional length 
to this structure, this step bang aided b\ gentle traction on the testis 
To obtain greater laxitj of the spermatic vessels a similar method is 
adopted, the full length of the finger being passed up in the direction 
of the course of these v cssels, so mobilizing the pcntoncum of the line 
fos^dwith which the vessels are in intimate contact Having. thus 
released the \ as and v essels, greater length mav still be obtained bv div 1* 
ding fibrous anchoring bands hut in doing so great care must be ever* 
cised to avoid division of the spermatic arterv for this accident is 
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lrnariabh followed b\ atroph\ of the totich m spite of the nrttr\ of 
the \a> Proer\ation of the mam \e>sd is therefore an important 
factor aiding operatn c success Where an instillment length of the 

\as pVunh hinder* the securing of adequate la\it\ . the detptpigis. 
trie arter\ mat be divided at the internal ring or the internal crus of 
the internal abdominal ring which o\crhes thearten divided • but it is 
better to take the testicle and cord down through He>'dlmh s triangle 
«o that the cord emerges mesi il to this vessel and to the internal mis 
These method* seldom fill to allow the tcsttdc to descend to an even 
lower level than nec^san (fig 30 * 52 ) 



Fir 1052 The Kcvtlrjr Torek Operation Thr testicle h»* been liberated ind 
adequate length Riven to the cord and vessel* as describ'd w text The fascia 
lati is exposed in the thiRh wound 

hi) Pr< pm atton of the sirotum — -The scrotum intt-t In prij irtd to 
nuiu tlu testa k Where the proa *•«•«* \ igtmhs was of th scrot d 
\ mct\, .is alreadv described, tin index finger pas»rs down withm it 
an<l is ft It to split it as it proses towards and spreads tin fundus of th* 
scrotum immediate 1\ bent at h the skin, at th' «anv time earning tl e 
fundus to that area of the thigh elected for union \ one mrh oMiqu** 
incision is made through tin scrotum tin tinker within it serving .v> a 
guide and a means of remit ring the lax tissue tens* 

(111) Preparation of the Mig// —A om inch mcMon is until m ilw 
area selected, piralld with that in the scrotum Tin deep fisrta i< 
inched and bleeding arrested Hie posterior mrgms of the thjh 
and scrotal incisions art suturtd with mtemipted catgut stPch's 
(i\) Suturing the teshch to the Mig/ —With loig nr*er,, forceps 
passed up through the scrotal wound the stump of tlu* guUmacu! un 
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i> seized (Fig 1055) and drawn upon and the te=>ticl" is thus brought 
to the thigh and into contact with its new bed to which it is fixed b\ 
two catgut sutures which pas^ between the tunica albuginea and the 



exposed fascia lata (rig 1051 ) (Wangensteen prefers, to leave the 
testicle \athm the scrotum and onl\ attaches the gubernaculum to 
the fascia lata) 



Fig 1054 — Suturing the testicle to the fascia lata 

(\1 Closure of the * 0 finds — The anterior margins of the thigh and 
scrotal incisions are sutured with interrupted silkworm gut A gauze 
strip lb inserted between the scrotum and the thigh above the area 
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of the union The inguinal inci ion i> clo cd m la \ers (Hi, l(l r ) 
If there is much tendon on tlte cord the thigh is kept fluid for two 
or three tins The child is allowed up at the end of a week and 
returns to normal life for from three to si\ month depending upon 
the ease with which the testicle could he brought down 
Simultaneous emplacement in bihteril ca^es is never performed 
The second testicle fc> fixed at the same time as the sc< ond stage of tli 
fipt operation t e when the scrotal bridge is separated 
(\i) Separation of the scrotal Irt igc —At the selected time intalh 
three to «ix months after the first operation the union i incised 
circumferential!! the testis is separated and buned m the scrotum 
which is sutured o\er it anil the thigh wound i clo ed 



Fig 1055 The wounds are sutured A gauze dress ng occup e» the spate 
between the th gh and scrotum 
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Alternative methods of orchidopexy — (I) Pnman placing and fixing 
the testicle into the same side of tfie scrotum \!I the prelurinarv 
step are as de-enbed \ mattress silkworm gilt suture take* 1 firm 
hold of the tunica albuginea and the ends threaded to long straight 
needles transfix the crotxl fundus and then mi\ be attached to the 
skin of the scrotum or inner side of the thigh tied aroun l a gauze roll 
or rubber tube or to an apparatus such os the Chc\ ne > cage Tl e 
cord ma\ be surrounded h\ a loose purse string suture applied to 
the inner aspect of the scrotal integument- as described b\ Hcvan w 
an additional mean* of preventing ascent of the testicle 

(2) OmbreJonnes method*— \ gain the prdiminan steps are the 
same A vertical incision is made through the skin of the anterior 


at MU 



OMBREDONNE’S ORCHIDOPEXY 2170 

aspect of the scrotum immediately to the opposite side of the median 
rapht The index finger is passed into the scrotum from the groin 
wound and is made to present at the scrotal wound By deepening 
the scrotal incision, integuments, fascia and septum will in turn be 
divided, the septal division being about half-an Inch ui length Arteri 
forceps are passed from the scrotal to the groin incision, the fibrous 
structures at the tail of the epididymis are grasped anil the testicle is 
thus brought to the opposite scrotal pocket I f the septal hole appears 
too lax it can be reduced by One or two sutures 

Abdominal replacement — This operation is carried out ill some cases 
of bilateral retained testicles in the hope of presen mg the internal 
secretory function when shortness of their attachments will not permit 
scrotal implantation The whole length of the inguinal canal is 
opened, giving thorough exposure of the internal ring The index 
finger is passed through the ring into the cellular tissue of the iliac 
fossa and a bed is prepared in which the testicle is placed The 
inguinal canal is then closed b\ suturing the conjoined tendon to 
Poupart s ligament and uniting the edges of the external oblique 
aponeurosis 

Results of orchidopc\>. — Broca* was one of the first to study results 
in a senes of cases In 81 (40 per cent ) the testicle was normal in 
character and position at the end of the first year m 85 (44 per cent ) 
the testicle was normal but the gland had risen to the external ring 
in 18 (IC per cent ) the testicle was atrophied Tyrrell Grey f adopting 
the method of Collier, t e , procuring greater length of the spermatic 
vessels bj mobilization of the peritoneum adjacent to the internal 
abdominal ring reported a short series of results (31 operations) 
collected up to a period of ten \ ears after operation These are given 
as perfect in GG per cent , fair m 10 per cent , poor in 1G per cent and 
in 10 per cent atrophy followed Perfection is defined according to 
position sjze, consistence relationship to the epididymis, the elements 
of the cord, and testicular sensation Burdick and ColcvJ found 50 per 
cent of successes in 578 subjects of the Bevan operation A later 
observation by them§ reuewing the results of the Torek technique, 
showed sinking!* bettor figures, for oS 237 eases J JO successes {90 
per cent ) were recorded, anil \V alters |[ reporting upon 100 cases in 
which the Torek principle had also been adopted in the preceding five 
vars, found the results had been uniformly successful, e\en though 
sextral intra abdominal leates were included In only three cases 
was orcbidectomy necessary 

Anatomical perfection thus appears a reasonable expectation, but 
the physiological problem remains unsolved assuming th it the paucity 
of evidence of feitility is a criterion Spermatogenesis and proved 
paternity are difficult matters, to investigate, especially as the subjects 
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